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BATTERY 


ALARM 


DATA RECORDER 


RTP-GSO0A 


RTP-GSOA 


‘Our Citierent ways 
to get topnotch data recorder 
performance 





Kyowa’'s complete line of instrumen- each offering a 1:8 time base conver: 0.952cm/sec @FM, plus optional 
tation cassette data recorders now sion ratio @FM, plus optional direct or © direct mode 

lets you choose exactly the recorder PCM modes @LED bar graph display RTP-502A : @7 channels on Philips 
you need — from sophisticated _ (option) ® GP-IB interface (option) type compact cassette @® Compact 
application in a computerized data RTP-5O1A/AL: @7 channels on package designed for recording on- 
processing system to field measure- — Philips type compact cassette @3 ly @FM, plus optional direct mode 
ment under severe environmental tape speeds ranging from 9.52 to For details, call the Kyowa repre- 


conditions. Each one is compact and sentative in your area or write us 
easy to use with the outstanding ls i directly. 
features you've been lookingfor §£ gf 
RTP-650A : 14 channels standardon § 
Beta format video cassette @Fre- | 
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quency response DC to 4OkHz (at =< semana d 
76.2cm/sec in FM mode) @7 tape bee : r =e a a ell ST enesces => | CG 
speeds allowing for 1:64 time base C. oe | a peer ees | | 
conversion @FM, plus optional direct Fi =<ceeeee  _ CF |e 4348 
and PCM modes @EL display for sim- a mre - ms VB gseeees 3: | W 


ple menu-driven setup and level 
monitoring in bar graph or wave- | | SR RECN te 
form @GP-IB interface (option) mm eee 7 : an : ao a ee scenes 
RTP-610A: @14 channels standard RTP-610A —, = @@000606, RTP-5O1A/AL 

on Beta format video cassette @3 aaa amin] 

groups of 4 tape speeds to select from, RTP-502A 
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CAE Software 
Electronic Circuit Design & Analysis 


1G SPICE 


The most widely used program of its 
type in the world. Already serving most 
major aerospace & electronic firms. 


The Interactive-Graphics SPICE can handle all your circuit and 
chip design & analysis needs: Analog, digital & hybrid, low 
& high frequency, solid-state discrete & IC, low & high power. 
One program does it all! A complete, self contained, stand- 
alone package or may be integrated into a work station. User 
friendly. Easy to learn. Excellent documentation & support. 








ANALYSIS | SPECIAL FEATURES 
¢ DC @ AC ® Transient : e Equations & tabular functions ® Multi-plots 
¢ Noise @ Sensitivity e User defined FORTRAN sub-programs for 
e Temperature Sweep complete modeling flexibility ¢ All digital blocks 
e Transmission Lines & functions built-in ¢ Defined parameters ° 
¢ Worst-case ¢ Monte- Discrete & IC model libraries © Automatic reruns 
Carlo ¢ Optimization ¢ Much More. 


CALL OR WRITE TODAY 
for a detailed brochure to see 
why I-G SPICE is No. 1, and 
what it can do for your com- 
pany. Now available on the IBM 
& CDC mainframes and the 
DEC/VAX, PRIME, DAISY 
& APOLLO minicomputers. 





AB Associates, Inc. « P.O. Box 82215 * Tampa, FL 33682 « (813) 932-9853 











New Inac Drivers 
are CMOS 
compatible. 


Zero-crossing and non-zero crossing 

General Instrument offers the industry's broadest 
selection of triac drivers. These sensitive devices 
drive a load directly from logic. And our 5 mA 
turn-on capability means you can drive products 
from a CMOS gate without a buffer. 

Trigger currents range from 5 to 30 mA. 

Peak blocking voltage goes as high as 400 V for 
off-the-shelf units and 500 V for special orders 
(with 600 Vey coming.) 

The zero-crossing triac drivers offer vastly 
improved static dv/dt performance compared to 
non-zero crossing devices and often better than the 
triac it is driving. 

All these devices offer the highest level of isolation 
available—7500 VAC peak. 

If youre designing industrial controls, vending 


q rT i e . machines, motor controls, solid state relays or 








CMOS products, our unique, low-power triac 
drivers can really make a difference. 

Give us a call. 
Coupling the noisy, high voltage AC environment Were the LightHouse you can depend on. 


to the highly sensitive DC-powered microprocessor 
COMMERCIAL VDE-APPROVED 


world has taken a giant leap forward. 


The LightHouse has married existing 

optically-coupled triac driver capability with 

AlGaAs emitter technology to produce the une Mee: 

; ae ; 

industryS most sensitive triac drivers. epane-.. “Niceaons 
MCP3041 | MCP3021 
MCP3040 | MCP3020 




























Worst Case LED 
trigger current I; 


Min blocking 
voltage-Vprm 
volt 














MCP3022Z 
MCP3021Z 
MCP3020Z 






Typical trigger current is 2.5 mA. 

Maximum is only 5.0 mA, even with our 
zero-crossing devices. 

You now have the perfect logic-to-power 


MCP3041Z 
MCP3040Z 

















MCP3033 MCP3012 






MCP3032 | MCP3011 
couplers for the new 74HC and other MCP3031 | MCP3010 E = 
CMOS parts. MCP3030 | MCP3009 
And weve got a family of VDE approved * 500 V selection is available in production quantities only. Equivalent Circuit 
types also. 
A step beyond pulse transformers. General Instrument, Optoelectronics Division, 
General Instrument’ triac drivers isolate sensi- at ae eae 94304. 
tive logic circuits from power surges and eliminate ee pan ete wnt 
RF noise better than any other device. And unlike 
transformers, they give you substantial gain. For 
example, you can control 40 W of load power with INSTRUMENT 
just 10 mW of input power. Optoelectronics Division 
You save on parts, too. The LightHouse you can depend on. 
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COVER: How gate arrays are keeping ahead, 48 
A grab bag of circuit and process advances are keeping gate 
arrays in the lead in the application-specific marketplace 
against such powerful challengers as standard cells, 
programmable logic, and even full-custom design 

Cover illustration by Gabor Kiss 


TECHNOLOGY TO WATCH 


Al tools automate software translation, 59 
Lexeme Corp. is combining compiler and artificial-intelligence 
technology, in an automated system for translating computer 
programs written in high-level languages into Ada or C code. 
It could be a solution to the programmer-productivity problem 


Hard work makes translation easy, 61 
Before Lexeme achieved automated software translation, it 
overcame technological, legal, and financial hurdles 



























PROBING THE NEWS 


Race for 5th-generation computer tightens, 30 
Japan’s announcement of a centralized fifth-generation- 
computer project galvanized the rest of the world. Now the 
financial and technological resources of competing projects in 
the U.S., Europe, and the UK dwarf the Japanese effort 


Why outlook is dimming for U. S. solar cells, 32 
The U.S. is cutting funds for solar-cell efforts, while Japanese 
projects get plenty of government aid. Thus the U.S. might 
one day depend on Japan for photovoltaics 

ITU members compromise on satellite slots, 34 
The U.S. and its allies reached an accord with Third World 
countries on a communications-band allotment scheme at the 
International Telecommunications Union meeting in Geneva 
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MNUGHES AUNMUS GAIE ARRATS 





MILITARY VLSI 
GATE ARRAYS 


® H-SERIES GATE ARRAYS WITH 
DOUBLE LAYER METAL INTERCC 
NECTS COMBINE TO PROVIDE 
OPTIMUM SILICON EFFICIENCY 
AND CHIP DESIGN 


e HIGH PERFORMANCE 3 HCMOS 
TECHNOLOGY WITH ELECTRICAI 
CHANNEL LENGTHS UNDER 2u 


_ © OUTPUT BUFFER OPTIONS PRO- 
VIDE DRIVE CURRENTS UP TO 
16mA, ALLOWING DIRECT INTER 
FACE WITH SYSTEM CIRCUITRY 


e SINGLE 5 VOLT SUPPLY FOR CON 
PATIBILITY WITH EXISTING TTL 
AND CMOS LOGIC SYSTEMS 


_ ©HUGHES PROVIDES ENGINEERIN 
WORKSTATION SUPPORT FOR 
EFFICIENT DESIGN DEVELOPMER 
AND CONVENIENT INTERFACE 
































DEVICE H1072 H2088 H4120 H6152 H8180 
NUMBER OF GATES 1.2K 2K 4K 6K 8K — 
_ TOTAL PADS 72 88 10 152 180 
Hey a) \es 68 84 116 ts 172 
PACKAGING OPTIONS 
DIP) 24-64 24-64 40-64 NN NA 
LEADLESS CHIP CARRIER 68 68, 84 68, 84, NA | NE 
PIN GRID ARRAY 68 84 84, 120 180 180 
FLAT PACK NA NA 80 NA 180 





~HUGHES AIRCRAFT COMPANY 


HUGHES AIRCRAFT COMPANY SOLID STATE PRODUCTS DIVISION 





Hughes PNT coles)a mm lalcsiaateld(elare) 500 Superior Avenue 

Services Newport Beach, CA 92658-8903 

Yel alaate(sxe (2) Str. 22 AIRCRAFT COMPAN 
8000 Munich, 60 Tel: = (714) 759-2727 SOLID STATE PRODUCTS DIVISIC 


West Germany 3 TWX: 910/596-1374 Industrial Electronics Gro 
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ernie Cole is back. Or, to be more 
accurate, Bernard Conrad Cole is 
our new semiconductor editor, working 
out of the Palo Alto bureau. He’s repre- 
sented this week by the special report 
on gate arrays, “How gate arrays are 
keeping ahead,” on p. 48. 

Bernie, one of the most respected 
writers in the industry, says he signed 
up for his second hitch on Electronics 
(the first was from 1978 to 1977) be- 
cause “I became bored with the free- 
lance life. I had been doing everything— 
ghostwriting technical articles, writing 
manuals, doing speeches for heads of 
some of the biggest companies in the 
business, and I even wrote a book on 
how to use the computer as a knowl- 
edge processor [Beyond Word Process- 
ing, McGraw-Hill Inc., $12.95} but I 
was looking for a new challenge. 

“And I came back to Electronics be- 
cause I’m excited about the magazine. It 
is totally different from anyeiing out 
there, a complete change f 
from the other magazines 
and newspapers—the Tech- 
nology to Watch articles 
are an example. It offers a 
unique package to engi- 





neers and_ engineering 
managers.” 
Bernie’s penchant for 


challenges goes back to his 
college days. He was major- 
ing in math and physics at 
San Diego State University 
(he was born in Oklahoma 





PUBLISHER’S LETTER 


bored.” It was a time when daily news- 
papers were beginning to discover sci- 
ence writing, so Bernie became a jour- 
nalism major and made math and phys- 
ics his minors. 

“IT was able to construct my own cur- 
riculum without worrying about a grade 
average because in journalism they 
mark you on the quality of your writ- 
ing. Besides, I was a science dilettante 
and hopped around, taking all kinds of 
interesting courses.” 


lso back—from an overnight trip to 
Montreal—is Craig Rose, who from 
his post as manager of the Electronics 
Boston bureau covers New England and 
other points to the north. He went to 
Montreal to gather material for his 
Probing the News running in this issue. 
The piece gives a progress report on 
next-generation computer efforts 
around the world (“R&D race tightens 
for 5th-generation computers,” p. 30). 
Craig says that he found 
the men who are in charge 
of their nations’ fifth-gener- 
ation computer work quite 
approachable and easy to 
talk to. “Considering that 
they are directing work 
that is the future of infor- 
mation management, and 
working with budgets of 
$30 million a year and up, 
not to mention the national 
pride that goes with it, they 
were not at all secretive 


but spent most of his 40- RETURNEE. Bernard Con- about their work. And that 
odd years in California) rad Cole is serving his sec- includes the Japanese, who 


when, as he puts it, “I got ond hitch with Electronics. 
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“Whats on your mind, Jerry?” 


“Whats the problem2” 


And, as usual, they need tt 
yesterday.’ 


“Can we do it?” 


“Whats the risk?” 


Of all the 32-bit microprocessors 
available today, only one delivers 
the total solution that gives your 
new products the competitive 
edge. Ours. 

That's why almost half the 
Fortune 500 companies planning 
32-bit products are already using 
the Series 82000™ family. To say. 
nothing of the hundreds of smaller. « 
companies also using Series. 
32000 in pursuit of new markets. 
Like sou market. 


Right this minute, more 
than 300 of your competitors 


are using the Series 32000 
to beat you to market. 


ifyou dont use tbe .23° a4 oc. 








‘I'm worried. Marketing wants us 
to develop a UNIX based system 
thats way ahead of everyone else.” 


“They want more thanjust another 
microcomputer They want a 
supermini at a micro price.’ 


“Whach means we have to develop 
the hardware and software 

at the same time. And 2t’ got to 
have virtual memory and full 
floating point operations.” 


“Only uf we use the Series 832000 
microprocessor family.’ 


“The only risk ts if we don’t use tt.” 







because it performs like a super- 
mini and runs true UNIX™ software, 
Series 82000 will put yournew 
products far ahead of the competi- — - 
tion. The only worry you'll face i IS 










For all the facts, write te eis: ss 
Series 32000, MS 23. AO i i Oe 
National Semiconductor et bate 
2900. Semiconductor Drive: oe 
P.O. Box 58090 - 


Santa Clara, CA 95052: aie 
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Technology Update: 


Communications 


Special Advertising Section: 
France 


Rapidly changing technology in fiber 
optic and satellite transmission 
systems, local area and value-added 
networks, PBX and central office 
switches means a full range of new 
equipment to keep up with. This 
article tracks and analyzes the latest 
in these areas and projects the next 
wave of technology. 

The Market 

$33.8 billion in the U.S. this year; 
$38.5 billion by 1986. 

Target Readers 

Communications carriers; data 
transmission equipment manufactur- 
ers; local area network manufactur- 
ers; computer, terminal, and printer 
manufacturers. 


Issue Date: 
October 21, 1985 


Closing for Advertising: 
September 30, 1985 
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October 28 issue 





Technology Update: 
Manufacturing 


Robots in plant automation, the 
integration of non-manufacturing 
functions, and other innovations 
are revolutionizing manufacturing. 
Downloading inventory, cost, and 
design information (computer- 
integrated manufacturing) is becom- 
ing standard. This report examines 
the newest techniques in the most 
advanced plants. 

The Market 

$17.6 billion in 1985; $19.2 billion in 
1986. 

Target Readers 

Plant managers and others involved 
in automating factories; marketing 
managers for makers of automation 
equipment and networks for com- 
puter-integrated manufacturing. 


Issue Date: 
October 28, 1985 


Closing for Advertising: 
October 7, 1985 
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Expert Systems Conference, Data Pro- 


cessing Management Association (Technol- 
ogy Training Corp., Dept. EXSC, P.O. Box 
3608, Torrance, Calif. 90510-3608), Royal 
Sonesta, Cambridge, Mass., Oct. 10-11. 


Apics 28th International Conference and 
Technical Exhibit, American Production & In- 
ventory Control Society Inc. (5600 W. Annan- 
dale Rd., Falls Church, Va. 22046-4274), 
Convention Centre, Toronto, Oct. 22-25. 


8th International Conference on Pattern 
Recognition, International Association of 
Pattern Recognition (Association Frangaise 
pour la Cybernétique Economique et Tech- 
nique, ICPR Secretariat, 156, Blvd. Péreire, 
75017 Paris, France), Palais des Congrés, 
Paris, Oct. 28-31. 


Electronic Packaging: Materials and Pro- 
cesses, American Society for Metals (Metals 
Park, Ohio, 44073), Registry Hotel, Bloo- 
mington, Minn., Oct. 29-31. 


12th Computer Security Conference and 
Exhibition, Computer Security Institute (43 
Boston Post Rd., Northborough, Mass. 
01532), Hyatt Regency O’Hare, Chicago, 
Nov. 4-6. | 


Autofact ’85: Conference and Exposition, 
Society of Manufacturing Engineers (P. O. 
Box 930, Dearborn, Mich., 48121), Cobo Hall, 
Detroit, Nov. 4-7. 


International Electronic Components Ex- 
hibition, French Federation of Electrical and 
Electronics Industries (SDSA, 20 rue Hame- 
lin, 75116 Paris, France), North Paris Exhibi- 
tion Grounds, Paris, Nov. 4-8. 


Gomac-’85: Government Microcircuit Appli- 
cations Conference, Department of Defense 
et al. (Palisades Institute for Research Ser- 
vices Inc., 201 Varick St., Suite 1140, New 
York, N. Y. 10014), Marriott Hotel, Orlando, 
Fla., Nov. 5-7. 


ISHM ’85: International Symposium on Mi- 
croelectronics, International Society for Hy- 
brid Microelectronics (P. O. Box 3255, Mont- 
gomery, Ala. 36109), Disneyland Hotel, 
Anaheim, Calif., Nov. 11-14. 


1985 GaAs IC Symposium, IEEE (James A. 
Hutchby, Technical Program Chairman, Re- 
search Triangle Institute, P.O. Box 12194, 
Research Triangle Park, N. C. 27709), Mon- 
terey Conference Center, Monterey, Calif., 
Nov. 12-14. 


International Conference on Systems, 
Man and Cybernetics 1985, IEEE (Russ 
Ferrell, Systems and Industrial Engineering 
Department, University of Arizona, Tucson, 
Ariz. 85721), Holiday Inn-Broadway, Tucson, 
Nov. 12-15. 





MEETINGS 


Productronica ’85: 6th International Trade 
Fair for Electronics Production, Miinchener 
Messe-und Ausstellung GmbH (Productron- 
ica 85 Project Office, Minchener Messe-und 
Ausstellung GmbH, Postfach 12 10 09 D- 
8000 Munich 12, West Germany), Trade Fair 
Center, Munich, Nov. 12-16. 


3rd International Conference on the Fu- 
ture of Optical Memories, Videodisks, and 
Compact Disks to the Year 2000, Technol- 
ogy Opportunity Conference, (P.O. Box 
14817, San Francisco, Calif. 94114-0817) 
Holiday Inn, San Francisco, Nov. 13-15. 


Videotex Engineering and Technology, 
Online International Inc. (989 Ave. of the 
Americas, New York, N. Y. 10018), Meridian- 
Hotel, San Francisco, Nov. 13-15. 


Imaging Science & Technology Show, So- 
ciety of Photographic Scientists and Engi- 
neers (7003 Kilworth Lane, Springfield, Va. 
22151), Marriott Crystal Gateway, Arlington, 
Va., Nov. 17-22. 


Network Management/Technical Control 
Conference and Exposition, Arus Inc. et a/. 
(NM/TC Conference and Expostion, Box 
880, Framingham, Mass. 01701), Holiday 
Inn, O’Hare International Airport, Chicago, 
Nov. 18-21. 


7th Battery and Electrochemical Contrac- 
tors’ Conference, U. S. Department of Ener- 
gy (Katrinna Fischer, Battelle Columbus Lab- 
oratories, 505 King Ave., Columbus, Ohio, 
43201-2693), Hyatt Regency Crystal City, Ar- 
lington, Va., Nov. 18-22. 


lecon ’85: 11th IEEE Industrial Electronics 
Society Conference, IEEE (Ravi Prakash, 
Thomas J. Watson Research Center, Mail 
Stop 3-249, P.O. Box 218, Yorktown 
Heights, N. Y. 10598), Hyatt Regency, San 
Francisco, Nov. 18-22. 


Wescon ’85: IEEE (Electronics Conventions 
Management Inc., 8110 Airport Blvd., Los 
Angeles, Calif. 90045), Moscone Convention 
Center, San Francisco, Nov. 19-22. 


Comdex/Fall ’85: The Interface Group Inc. 
(300 First Ave., Needham, Mass. 02194), 
Convention Center et a/., Las Vegas, Nev., 
Nov. 20-24. 


IEDM: 31st International Electron Devices 
Meeting, IEEE (Electron Devices Society of 
the IEEE, 655 15th St., N.W., Suite 300, 
Washington, D. C. 20005), Washington Hil- 
ton and Towers Hotel, Washington, Dec. 1-4. 


Globecom ’85: IEEE Global Telecommuni- 
cations Conference, IEEE (G. A. Ledbetter, 
South Central Bell, 365 Canal St., New Or- 
leans, La. 70140) Hyatt Regency, New Or- 
leans, Dec. 2-5. 
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ontacts you can rely on: 
SBM 383 connectors 





Insulation displacement 
contacts 
for flat cables 


Shroud tin-plated 
ensures correct mounting 


Insulation displacement 
contacts 

for round cables or 
discrete wires 


Spring clips on pin connectors 


ensure ground contact . 
between the pin-contact and receptacle connecto 


Electronic development engineers expect high 


quality at low cost from modern connector systems. 


For this reason high demands are made of the 
various individual components. 


With SBM 383 subminiature connectors Siemens 
offers a wide range of economically priced products. 


@ A variety of applications | 
Applications for SBM 383 connectors are found in 
telecommunications, text and data processing, 

as well as in test engineering and instrumentation 
and control. They are employed as rack and panel 
connectors, cable connectors and equipment 
connectors. 





@ A variety of termination styles 

The connectors are available with terminals for 
soldering, wave-soldering (straight and angled), 
insulation displacement and crimping. 


SBM 383 connectors are compatible with all 
commercially available SBM connection systems 
and comply with the latest IEC draft standard 48B 
(Germany) 99 at requirement levels 2 and 3. With 
polyester as the insulation material, good tempera- 
ture stability is achieved. 


Should you wish further information, please write to 
Siemens AG, Infoservice 143/1128, Postfach 156, 
D-8510 Furth. 


Electromechanical components from Siemens 


Circle 70 on reader service card 


Electronics/September 23, 1985 










A19100-N621-Z2-x 7600 








PCAS5: the controller... 


Sensitivity Sterea- Tuner 


- 


= = gg ggg 
" wretevel lara 





-.. for test systems and all-round use 


@ MS-DOS 2.11 operating system @ 16-bit 80186 CPU 
(CP/M-86) @ 256-Kbyte RAM (1 Mbyte as option) 
@ Basic, Pascal, Assembler ® Floppy disk: 1.2 Mbyte 
- Software packages for @ Winchester drive: 11.1 Mbyte 
Radiotelephone measurements 
Network analysis @ REF shielding in line with VDE 0871 B 


@ MS-DOS programs for 
Data base system 
Word processing 


@ Numerous options: 


IEC-625/IEEE-488 Interface, 
max. 2 per controller 


RS 232 C, max. 6 per controller 


I/O cards (TTL, AD, DA, relays, etc), 


max. 12 per controller 


Cost accounting Ask for detailed information about Process Controller PCA5 


Rohde & Schwarz GmbH & Co. KG 
Postfach 80 14 69 

D-8000 Muenchen 80 

Federal Republic of Germany 
Telex 523 703 (rus d) 

Tel. internat. + (49 89) 41 29-0 


garment soca ROHDE & SCHWARZ 
We plan and supply stationary and mobile 


systems, also on a turn-key basis. 


R&S services comprise installation, maintenance, Measuring Instruments and Systems - 
calibration, training and documentation. Radiomonitoring and Radiolocation - 


Circle 71 on reader service card. 





Sound and TV Broadcasting 
Radiocommunications 
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The only electronics directory 
you need... 
1985-86 Electronics Buyers’ Guide 





Now available: 1985-86 Electronics Buyers’ Guide. Completely new listings of 
catalogs, new phone numbers, new addresses, new manufacturers, sales reps, 
and distributors! The total market in a book—three directories in one! 


J. 


Directory of 
manufacturers. Local 
sales offices, reps, and 
distributors, with phone 
numbers. Number of 
employees and engineers, 
dollar volume, name of 
company contact. 


1. 


Directory of products. 
Over 4,000 products, over 
5,000 manufacturers. 


2. 


Directory of catalogs. 
Includes six post-paid 
catalog inquiry cards for 
10-second ordering. 





The only book of its 
kind in the field. 


Price: $50 per copy 


If you haven’t got it, (Add $30 for air mail] 


you're not in the market. 


Send order with payment to: 
Barbara Copcutt 


Electronics Buyers’ Guide ie 


McGraw-Hill House 6 


To insure prompt delivery Maidenhead SLé 201, England WR 


enclose your check now. 
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The industry's leading coverage 
of jeennolagy ne News. 





Electronics is back—with the industry's best + 40 articles on components technology 

_ reporting on technology. In the first half of. More than 100 articles on worldwide events. 
1985 alone, Electronics featured hundreds of in semi-conductor technology. 
important articles with news and analysis 


that leaders in the field can’t afford to be Readers depend on us for this full scope of 
a without: iis aol ety leigh eeeseiian technology coverage worldwide. Shouldn t- in 


your selling message be in Electronics’ 


¢ Full coverage of computer technology, with 
7 environment of pivotal technology reporting 
86 articles on computer systems, 50 on ane an alysi 5? 


_ Software, 33 on boards and peripherals, = ~~“ - 
and 28 on CAD/CAM Put your advertising where the electronics 

- 140 articles on international technology pose a140 at en 7 

: | i” - .S.), to reserve your 
30 articles bla itary technology _ space. Outside the U.S. contact your sales _ 


«27 articles on the latest developments in representative. 
test and measurement equipment | 


e Over 100 articles on communications 
technology © 


Electronics i is ; back. Shouldn’ tyou be back < as well?” 


cil 
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No One Should Have'To Settle For 
A Mid-Range Tester That Cant Ever 
Be Anything More. 











Some companies 
make no bones about _ 
asking youto spend ~~ 
$150,000 or more on 
a mid-range tester that 
you'll outgrow ina — 
year or two. 

At GenRad, 
though, we gave our 
2276 in-circuit test system 
the one option you won’t find on other testers. 

A future. 

In any configuration, the 2276 gives you twice 
the data rate and four times the memory depth of most 
other testers. When fully expanded, it gives you a 20 
MH clock and the only full-cell, 1-megabit memory 
tests in the industry. And when you add the J-11"™ 
processor option, you can cut test time by as much 
as 50 percent. 

So why settle for a mid-range tester that takes 
you nowhere. When you can have one that takes you 
anywhere you want to go. 

For more information, call 1-800-4-GENRAD. 
Or write GenRad, 170 Tracer Lane, MS13, Waltham, 
MA 02254. 


GenRad 


© GenRad, Inc., 1985 J-11 is a trademark of Digital Equipment Corporation. 














ELECTRONICS NEWSLETTER 


trict controls on access to Western technology will likely become even 

tighter in the wake of a Pentagon report issued last week that describes 
in detail Soviet measures for obtaining Western military and technological 
secrets. Defense Secretary Caspar W. Weinberger describes the leakage of 
Western technology to the Soviet Union as “deeply sobering.” The 34-page 
report identifies the Soviet Military Industrial Commission as a key program for 
acquiring Western hardware and documents and asserts that the West should 
strictly control advanced commercial products that can be used in military 
applications. These include computer-aided design and manufacturing sys- 
tems, automatic test and inspection equipment, and advanced des 
circuits such as gallium arsenide and very high-speed ICs. 


CRAY DEVELOPS CUSTOM GaAs CHIPS ON WAY TO CRAY-3 


ray Research Inc. has logged an early milestone on the road toward 

building its next-generation Cray-3 supercomputer based on gallium arse- 
nide. Full-custom digital GaAs logic chips at density levels of 300 to 500 gates 
will form the basis for a module that Cray hopes to have running before year 
end. After proving out the module, the Minneapolis company hopes to con- 
struct a single Cray-3 processor before the end of 1986, on the way to the 
machine’s ultimate 16-processor design, company sources say. Cray is al- 
ready producing GaAs chips in prototype quantities at its own pilot fabrication 
line in Chippewa Falls, Wis., and is also buying prototype GaAs chips built to 
its design from GigaBit Logic Inc., Newbury Park, Calif. The first production 
shipment is scheduled for between late 1987 and 1989. The GaAs-based 
Cray-3 design is billed as 10 times faster than the Cray-2, which has a eos 
performance rating of 1.2 billion floating-point operations per second. 


EUROPEANS JOIN TO CHALLENGE U.S. Al SUPPLIERS 


U S. companies probing for artificial-intelligence business in Western Eu- 
rope must count on strong local competition from now on. Three Europe- 
an electronics companies—France’s Matra Datasystems, Norway’s Norsk 
Data, and Britain’s Racal Electronics—are joining forces. They plan to chal- 
lenge U.S. suppliers for business linked to the European Communities’ Esprit 
fifth-generation-computer project and to Eureka, France’s counterproposal to 
the U.S. Strategic Defense Initiative. The consortium will strive to set up a 
network of European supercomputer centers. The deal calls for Matra to make 
and market an expert-system shell, the Knowledge Processing System (KP9), 
in France and Italy. KPS, being developed by Norsk and Racal, is based on 
the hardware for Norsk’s 32-bit superminicomputer and supports the Al ss 
guages Lisp and Prolog, as well as Fortran, Ada, and Cobol. 


WESTINGHOUSE REBOUNDS WITH VHSIC CONTRACT 


Wiss. Electric Corp. still rates high with the U.S. Air Force as a 
source of high technology. Despite holdups on progress payments of 
$150 million over the past two years because of shortcomings in spare parts 
for the F-16 radar, Westinghouse won one of the first insertion contracts for 
Very High-Speed Integrated Circuits technology. Awarded in mid-September 
by the Air Force’s Aeronautical Systems Division at Wright-Patterson Air Force 
Base, Ohio, the 28-month contract is worth $13.8 million and calls for design, 
assembly, and demonstration of a VHSIC programmable signal processor. If 
Phase 1 of the contract is successful, a second phase to build and test 10 
flight-qualified units would follow. Full-scale production of the radar with the 
new chip would start in Phase 3. ot 
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ELECTRONICS NEWSLETTER 


HUGHES WILL LAUNCH TWO SATELLITES FROM SPACE SHUTTLE 


ecent problems with Hughes Communications Inc. satellites apparently 

will not interfere with the Los Angeles company’s plans to launch more 
satellites (see related story, p. 14). Hughes has selected the National Aero- 
nautics and Space Administration's space shuttle as the launch vehicle for 
two Ku-band satellites to be used by Japan Communications Satellite Co. 
(JSAT), a joint venture Hughes helped form earlier this year [E/ectronicsWeek, 
April 15, 1985, p. 13] with two Japanese trading companies. Hughes Commu- 
nications, a wholly owned subsidiary of Hughes Aircraft Co., owns 30% of 
JSAT: C. Itoh & Co., Osaka, owns 40%, and Mitsui Ltd., Tokyo, owns 30%. 
Hughes plans to launch its first satellite for JSAT in December 1987 and the 
second in May 1988. The launches are part of a six-launch agreement with 
NASA under which the space agency will put four more Hughes satellites into 
geostationary orbit over the U.S. between 1988 and 1990. @ 
























HITACHI AND MOTOROLA TEAM UP FOR CMOS 68000 


he six-year-old 68000 microprocessor from Motorola Inc. is about to step 
into the low-power world of CMOS. The 68HC000 is aimed at keeping the 
16-bit processor hot on the heels of competing CMOS versions of Intel 
Corp.'s 8088 and 8086. The chip is the result of a long-sought-after alternate- 
sourcing pact between Motorola’s Microprocessor Product Group in Austin, 
Texas, and Hitachi Ltd. The Japanese chip maker has been a second source 

for the existing n-MOS 68000, and it is still negotiating for manufacturing 
rights to Motorola’s CMOS 68020 32-bit microprocessor. The new 16-bit 

_ processor will be made from a 2-w~m CMOS process similar to the one used 
for the 68020, with which it is pin-for-pin compatible. The new chip will be 
available in 8-, 10-, and 12.5-MHz speeds, housed in either 64-pin dual in-line 
packages or 68-lead pin-grid arrays. Samples will be shipped in the fourth 
quarter. Pricing has not yet been set. | LJ 


AMP CONNECTS WITH FIBER AND E ELECTRO-OPTICS MARKET 


Ee Amp Inc., the world’s leading producer of electrical and electronic 
fem connectors, to grab a good chunk of the growing fiber- and electro-optics 
market as a result of strategic investments in two companies in those busi- 
nesses. At Foclan 85, the Fiber Optic Communications and Local Area Net- 
work Exposition held last week in San Francisco, Amp’s newly formed Elec- 
tro-Optics Division announced ownership of ‘substantial minority interest’ in 
both Lytel Inc. of Somerville, N. J., makers of optoelectronic components, and 
Focs Inc. of Auburn, Mass., which installs fiber-optic systems. Both compa- 
nies will continue to sell products and services on the open market in addition 
to their business with Amp. The Harrisburg, Penn., company hopes its first 
foray into providing complete interconnection systems instead of just connec- 
tors will garner a healthy share of a $3.5 billion U.S. market in 1990. O 


MOTOROLA NAMES NORLING TO REPLACE FIEBIGER 


Moers Inc.’s efforts to focus on global markets apparently will continue 
vigorously, judging by the company’s choice for assistant general man- 
ager of its Semiconductor Products Sector. James A. Norling, a 20-year 
company veteran who served as general manager of Motorola’s International 
Semiconductor Group since September 1981, replaces James R. Fiebiger at 
a post that has been vacant only since late August, when Fiebiger left to head 
Mostek Corp. Industry interest in who was to fill the key post at the Phoenix 
headquarters has run high [Electronics, Sept. 9, 1985, p. 17]. Norling reports 
to the Sector’s general manager, Gary L. Tooker. CL] 
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GET MORE FOR LESS. 


All the capacitance values you need in the 
smallest configurations seen in BC capacitors. 


























Capacitance Range( F) 
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>-DC ind’ DG-DC 50 Watt 
~ M Series. Converters ot 
“Meicher's Terhnology 





e Personal computers. 
eVTRs, TVs le 
e Printers. 


e Car radios . eee: 
C ' e electronic typewriters. ret ae 
e Car stereos 
e@PPCs. 
e Stereo preamplifiers , a 
; e Air conditioners. 
e@Highfidelity tuners 


e Microwave ovens. 
eHeadphone stereos 

e Induction cookers. 
e COplayers 


e Washing machines. 





i¢ xclusiveness in awitchers™ Ss 
| high grade industrial — 
iistandard 


jjexcellent performance to 
| jprice ratio 


ompact and rugged design 


ive input voltage ranges 
|ibetween 7...372 VDC; 
«| alee lie 


]...3 independend con- 
trolled outputs 5...24 VDC 


i/o isolation 2.5...4.0 kVrms. 


ho derating within 
—25°C...+ 71°C amb. 


\ efficiency between 78...85% 
, fi lower class B (VDE 0871) 
N us...and see! 


Applications 


Straight po holy inside } 
crimp — crimp 


BC Capacitors -- 50% smaller and 10% thinner than other di- 
electric ceramic capacitors. Available in values from 0.001-0.4 7#F 


Comparison of external MURATAS CERAMIC MURATA'S BC Reel 


dimensions between BC CAPACITOR 
00100 B 50V 


CAPACITOR 
00300 BC 50V 





package 





capacitors and high-di- 

electric ceramic capacitors 

(Murata products having 

O.OI“F capacitance) (UNIT: mm) 


SEMICONDUCTIVE CERAMIC CAPACITOR 


BC CAPACITOR 


information, ‘Conta, 
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MURATA ERIE NORTH AMERICA, INC....----- --Phone:404-953-1799 Telex:542329 
3002 Kingston Court, S.E., Marietta, GA 30067, U.S.A. 

MURATA ERIE ELEKTRONIK GMBH (WestGermany) ..-.---------------:--- Phone:091 1-66870 Telex:623763 
Kreuzsteinstr, 1A D-8500 Nurnberg 52, West Germany 

MURATA ERIE ELECTRONIQUE S.A. (France)-----------:::::::::ee es Phone:024-6767 Telex:699954 
MURATA ERIE ELETTRONICA S.R.L. (Italy) ----------:0-:e5 eer eeeeees Phone:688-4833 Telex:330385 
MURATA ERIE ELECTRONICS (UK) LTD. (England)-..-----------------:--:55+- Phone:2514-28585 Telex:85897 1 


i 


I weapquarterns MURATA MFG.CO,LTD. 


MELCHER 





26-10, Tenjin2-chome, Nagaokakyo, Kyoto 617 Japan.......-.-------- Phone:075-951-9111 Telex:64270 MURATA J 
MURATA ELECTRONICS SINGAPORE (PTE.) LTD. (Singapore) .--.---.---- Phone:2584233 Telex:21127 
i TAIWAN MURATA ELECTRONICS CO., LTD. (Taiwan) ..-.-.-.---:-:----.------Phone:042-91-4151 Telex:11348 . en 
Hee oa Meroe onl elektronische Gerate AG 
MURATA COMPANY, LTD. (Hong Kong):::::::::::: secre: Phone:0-4992020 Telex:5 6208 
MURATA MFG. CO., LTD. Seoul Branch (Korea) -------0-0-0 ere Phone:720-7605/720-7321 Telex:25858 


| om ne nen nh 8 8 Ff Ff Ff FY CH-8610 Uster, Switzerland, Tel. 01/941 37 37, Tx 57154 meus ch 
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WHAT’S BUGGING DEC’S 
MICROVAX II? A MEMORY CHIP 











SHIPMENTS OF WORK STATION RESUME AFTER 256-K DRAM IS REPLACED 


MAYNARD, MASS. 
TT bug that forced Digital 
Equipment Corp. to suspend 
shipments of Unix-equipped ver- 
sions of its Microvax II work sta- 
tion last June has been traced to a 
component failure—not the Unix 
operating system, as had been pre- 
viously reported. DEC says it has 
replaced the part and resumed ship- 
ments of the Microvax. The com- 
puter maker would not disclose 
which component failed or name 
the supplier; but according to indus- 
try sources, the culprit was a 256-K 
dynamic random-access memory 
from NEC Corp. of Japan. 

The failure reportedly occurs af- 
ter the memory chip goes 45 to 60 
seconds without being written to. 
The next write then makes a 
change in the column adjacent to 
the one being written in. The cause 
of the problem is still unknown. 

DEC’s Ultrix-32m, a version of 
Unix 4.2bsd with System V com- § 
patibility, was at first thought to be at 
fault because the failure occurred when 
the Microvax II was running under that 
operating system, but did not occur un- 
der the VMS operating system. How- 
ever, VMS in effect masked the error 
because it regularly writes to all memo- 
ry chips as part of normal operation. 

An executive in DEC’s corporate com- 
munications office would not confirm 
these details. DEC did, however, confirm 
that the problem was in hardware. 
SUBTLE SENSITIVITY. “The problem cre- 
ated an error under a rare combination 
of operating conditions,” a DEC state- 
ment said. “The problem was isolated 
to a subtle sensitivity in a non-Digital 
component for which the company has 
multiple sources. Alternate-source com- 
ponents not subject to this sensitivity 
will be used in future Microvax II sys- 
tems. We expect no interruption in our 
business from customers who are look- 
ing to VAX for their Unix needs.” 

All backlog shipments of the Micro- 
vax II will be made by the end of the 
month, DEC added. Systems already in 
customers’ hands would be fixed by a 
component swap. Asked whether the 
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DRAM, DEC declined to answer. 

In Tokyo, NEC said it had no knowl- 
edge of the DEC incident and would 
have no comment on possible problems 
with its 256-K DRAM. NEC’s U.S. head- 
quarters in Mountain View, Calif., also 
declined comment. 

NEC has been shipping 256-K DRAMs 
since the first quarter of 1984, and it is 
ranked as one of the two largest suppli- 
ers of the part. Hitachi Ltd. is the other. 
Integrated Circuit Engineering Corp., a 





component was indeed the NEC 256-K 


SHIPPING. Held up by a hard- 
ware bug, DEC’s Microvax II 
is again being shipped with 
the Ultrix operating system. 


Scottsdale, Ariz., engi- 
neering and_ research 
firm, estimates that NEC 
shipped 9.4 million units 
last year and has been 
steadily ramping up this 
year. June 1985 shipments 
were estimated at 4 mil- 
lion; both NEC and Hita- 
chi expect to be shipping 
10 million units a month 
by December, ICE said in 
its midyear status report 
on the industry. 

The NEC chip uses n- 
MOS technology and 1.3- 
pm design rules, and has 
an access time of 150 or 
200 ns. Most of its 256-K 
parts are made in Japan, 
though some are being 
fabricated in the company’s new Rose- 
ville, Calif., facility. 

A source within DEC said that the 
company was so concerned about its 
commitment to Ultrix that it had some 
30 senior engineers—from manufactur- 
ing, both Ultrix and VMS teams, Micro- 
vax system engineering, and memory 
engineering—working to uncover the 
bug. Early this month, the source said, 
the failure was duplicated on Siemens 
test equipment, and the results commu- 
nicated to other projects within DEC. 


SATELLITES 


WASHINGTON 
laa are toughening up require- 
ments for commercial satellite policies 
following what many observers believe 
was the most disastrous week ever for 
commercial satellites. The announce- 
ment by Hughes Communications Inc. 
last Monday that its Leasat 4 satellite 


‘WORST WEEK EVER’ HITS 
THE SATELLITE BUSINESS 








had gone dead in space came on the 
heels of the loss of two satellites on 
Sept. 12 when European Space Agency 
officials were forced to destroy an 
Ariane rocket in French Guiana. 

The likely result will be huge in- 
creases in premiums for insurance that 
covers such satellite owners as Hughes 
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Communications, a Los Ange- 
les subsidiary of Hughes Air- 
craft Co. Even worse, stagger- 
ing losses could force under- 
writers to quit insuring space 
equipment, leaving operators 
with no protection. 

Last Tuesday, a Washing- 
ton consortium of about 85 
U.S. and foreign insurance 
companies known as Interna- 
tional Technology Underwrit- 
ers (Intec) announced a change 
in insurance procedures. Intec 
issued a statement in response 
to the recent spate of satellite 
failures in which it called for 
satellite owners to arrange or- 
bit insurance after a satellite is 
safely placed in orbit, much as 
a shipowner does when it 
takes delivery of a new vessel 
from a shipyard. Up to now, 
insurance took effect at the 
time of launching. 

The loss of two satellites 
during the aborted launch of 
the French Ariane 15 cost un- 
derwriters $168 million, and 
was a major motivating force 
behind the change in policy 
requirements. 

Intec says that satellite insurers have 
suffered more than $600 million in 
losses during 1984 and 1985 because of 
the failure of seven communications sat- 
ellites put in orbit during the past 20 
months. Intec president James W. Bar- 
rett predicts that the space insurance 
business will shrink from a high of $260 
million in coverage in 1988 to less than 
$100 million in 1986, unless losses are 
spread through the satellite industry. 

Though the Intec statement criticizes 
reliability in the entire satellite industry, 
it focused much of its attention on the 
Hughes failures, which have had a per- 
vasive effect on the industry. “Hughes 
Aircraft, once considered the most relli- 
able satellite manufacturer, has dealt 
the market, directly or indirectly, more 
than $350 million in losses in little more 
than 18 months,” the statement asserts. 
SPACE RESCUE. Insurers have already 
paid Hughes $85 million for the Leasat 
8, which is drifting uselessly in space 
because of failure of a simple switch 
mechanism. Yet Hughes may repay up 
to 75% of that if recent work by astro- 
nauts from the space shuttle Discovery 
gets the satellite back in orbit and oper- 
ating successfully. Two Discovery crew 
members “hot-wired”’ the satellite by by- 
passing a failed module. Ground engi- 
neers will try to activate its main rocket 
and set it back to its prescribed orbit in 
October. Technicians give it a 50-50 
chance of operating properly. 

Even with the new insurance require- 
ments, Leasat 4’s failure would have 
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SPACE. Hughes has had problems with three of four Leasat 
satellites launched, including two outright failures. 


been covered. A Hughes statement says 
the satellite had “functioned normally 
for about two days” after its launch last 
month from the Discovery. 

Yet Hughes engineers believe they 


WASHINGTON 
he Federal Communications Commis- 
sion made it loud and clear that it 

will not be swayed from post-divestiture 
deregulation of AT&T Co. and the Bell 
operating companies. Last Wednesday 
the FCC eliminated five-year-old restric- 
tions requiring AT&T to sell its tele- 
phone services and telecommunications 
and computer equipment through com- 
pletely separate affiliates. 

The past few weeks have seen the 
FCC much maligned by AT&T’s competi- 
tors, who contend the agency is bent on 
mindless and precipitous deregulation 
without regard for the consequences. 
Such criticism, however, may be blunted 
by the FCC’s rejection of an AT&T tariff 
filing only moments after removing the 
separate subsidiary rules. AT&T’s long- 
distance rivals had charged the company 
with predatory pricing of the calling 
scheme known as Pro America. 

Though free to jointly market net- 
work services and equipment, AT&T 
must file a detailed accounting plan be- 








have spotted the cause of Lea- 
sat 4’s trouble: an inoperative 
cable connecting the ultrahigh- 
frequency multiplexer and the 
transmission antenna. But Lea- 
sat 4’s stationary orbit is 
22,300 miles, too high for a 
shuttle rescue. 

The four Leasat satellites 
were built by Hughes’ Space 
and Communications Division 
as a four-satellite network for 
lease to the U.S. Navy, which 
pays for them over a five-year 
period only when they are op- 
erating in orbit. Besides the 
four already launched, Hughes 
has a spare, which will replace 
Leasat 3 or Leasat 4. But if 
Leasat 8 fails, no other spares 
are available; it takes up to 2% 
years to construct another. 

Intec points out that space 
insurance had been profitable 
in 13 of 16 years from its be- 
ginning in 1968 up to 1984. The 
recent spate of failures 
changes that, and now manu- 
facturers must reevaluate the 
economics of commercial satel- 
lites as premiums rise. But ob- 
servers see the question of technical re- 
liability as even more basic. Hughes of- 
ficials were unavailable for comment. 

—Larry Waller 
and George Leopold 






COMMUNICATIONS 


FCC FREES AT&T TO MERGE 
SERVICE, EQUIPMENT ARMS 





fore final implementation of the relief, 
the FCC said. The commission will also 
require AT&T to tell all equipment mak- 
ers at the same time about changes in 
the network affecting specifications. 

Furthermore, AT&T must file periodic 
reports to show that its Information 
Systems unit is not using knowledge 
about a customer’s network needs to le- 
verage equipment sales, and must keep 
information about a customer’s network 
plans confidential if so requested. 
IMPRACTICAL. Herbert Marks, an attor- 
ney representing the Independent Data 
Communications Manufacturers Associ- 
ation, which is vehemently opposed to a 
change in the status quo, called these 
provisions “impractical and impossible 
to police.” 

FCC chairman Mark Fowler went to 
great length to defend the action. “This 
item is about efficiency and providing 
AT&T with the flexibility to eliminate 
unnecessary costs,” he said. AT&T esti- 
mates that consolidating the sales 
forces of AT&T Information Systems 

















and AT&T Communications will save the 
company nearly $1 billion a year. 

AT&T analysts generally agree that 
such savings will strengthen both its 
revenue-earning and competitive poten- 
tial. “There is no doubt that the removal 
of structural separation is going to 
make our job more difficult,” observes 
Eugene Lotochonski, vice president of 
market development for Northern Tele- 
com Inc., Nashville, Tenn. “But we are 
very much in favor of increased compe- 
tition as long as it’s fair competition.” 

Echoing that view are the BOCs, who 
are expected to barrage the FCC with 
waivers demanding the same treatment 
just granted to AT&T. “Now that AT&T 
can address the customer through one 
point of contact, it’s only fair that we be 
given the same opportunity,’ asserts 
Duane Ackerman, BellSouth Corp.’s ex- 
ecutive vice president for marketing, 
networks, and planning. 

The BOCs, however, appear to have 
less justification for getting such relief. 
Because long-distance competition has 
reached nearly hyperactive proportions, 
there is no longer much danger of 
AT&T subsidizing a competitive offering 
with the proceeds from one that is pro- 





Unifying sales forces 
will save AT&T almost 
$1 billion a year 















tected by regulations, reasons the FCC. 

In contrast, the BOCs still maintain a 
near monopoly on local exchange ser- 
vices. “It’s going to be very hard for the 
BOCs to prove that the threat of cross- 
subsidization no longer exists,” contends 
Donna Jaeger, a telecommunications an- 
alyst with Paine Webber Inc. 
REVISITATION. The BOCs can, however, 
look forward to expeditious FCC action 
on an even more critical issue, Comput- 
er II]—an inquiry that is reexamining 
the Computer II restrictions preventing 
incorporation of enhanced service capa- 
bilities into the central-office switch. In 
light of the AT&T ruling, “it’s impera- 
tive that we revisit the rules imposed on 
the BOCs,” said Fowler. 

In March, the FCC granted the BOCs 
a Computer II waiver to perform asyn- 
chronous-to-X.25 protocol conversion in 
the central office for packet-switched 
services. As it did with AT&T, the FCC 
required the BOCs to submit plans for 
an accounting system to safeguard 
against cross-subsidization. Referring to 
the accounting as a “substitute for 
structural separation,” Fowler said 
“we'll be looking very carefully at the 
BOCs’ accounting plans for protocol con- 
version to make sure they get it right.” 

When they do get it right, Fowler in- 
dicated, nonstructural safeguards, such 
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tegrated services digital network,” says 
Fritz Ringling, an analyst with the 
Gartner Group, Stamford, Conn. As a 
result, they, not AT&T and IBM Corp., 
will become the “focal point of the fu- 
ture,” he contends. —Karen Berney 


as the ones just imposed on AT&T, 
would suffice for eliminating Computer 
II restraints on the BOCs. 

If and when that happens, “the BOCs 
will be in a position to turn their central- 
office facilities into gateways to the in- 


COMPANY STRATEGIES 


‘SKUNKWORKS’ REEK WITH 
SWEET SMELL OF SUCCESS 


SHELTON, CONN. 
Ey to market can make a small 
company big, and late to market can 
make a large company an also-ran: if 
you snooze, you lose. So companies of 
all sizes search constantly for ways to 
slash the lead time it takes to bring 
products to market. 

One shortcut some electronics compa- 
nies are trying is to free their engineer- 
ing talent from the constraints of corpo- 
rate structures. They’re setting up 
skunkworks, small operations for the 
purpose of developing products. IBM 
Corp. used the technique to get its Per- 
sonal Computer on the market in just a 
year. Intel Corp. sped a leading-edge 
memory to production with its version 
of the scheme. Recent additions to the 
list are the Delco Electronics and Delco 
Remy divisions of General Motors Corp. 
and Data Switch Corp., a Connecticut 
maker of data-communications gear. 

The GM divisions have for the past six 
months had a group of six engineers 
holed up in a skunkworks, a rented of- 
fice in Tipton, Ind., which is halfway 
between their respective facilities in Ko- 
komo and Anderson, Ind. Their mission: 
to develop a next-generation direct igni- 
tion system. 

“There’s no set time limit. We just 
turned them loose and said go do it,” 
says Robert J. McMillin, Delco Elec- 
tronics’ director of engineering. “It’s a 
free-wheeling operation.” 

An important part of Delco’s formula 
is inclusion of both product and manu- 
facturing engineers, so that production 
considerations come to play early in the 
design process. At GM, as elsewhere, 
‘there’s a new emphasis on tightly cou- 
pling the design process with the manu- 
facturing process,’”’ McMillin points out. 
A SWITCH IN TIME. Halfway across the 
continent in Shelton, Data Switch is see- 
ing the fruits of two similar setups. It 
got its first skunkworks started late in 
1988, after it had identified two promis- 
ing areas: high-performance network 
monitoring and management, and long- 
distance channel extension for IBM 
mainframes. Afraid that a traditional 
approach to developing the products 
might take too long, Data Switch creat- 
ed two companies, IntelliNet and Chan- 

















































































nelNet, each charged with developing a 
product as fast as possible. 

Corporate red tape was slashed. The 
parent company would provide the ad- 
ministrative, sales, and communications 
support the groups needed; the engi- 
neers and managers could concentrate 

on their task. 

NO DISTRACTIONS. ‘The key was to es- 
tablish a work environment free of any 
distractions, with no corporate people 
coming in and saying, ‘Can you fix 
this?’ ‘Can you do this?’”’ recalls Bob 
Gilbertson, president and founder of 
ChannelNet and acting president and 
chief executive of the parent. “The prin- 
cipal thing companies have trouble with 
is isolating the development group from 
the rest of the corporation.” 

But when he went head-hunting, Gil- 
bertson found the key to success was 
not just a workplace free of distrac- 
tions—it was the unique lure of equity. 

| Data Switch set up the two new bust 
ness units with only 80% ownership, 
leaving 20% for the employees. It of- 
fered the benefits of a venture capital 
startup with the security of a salaried 
position at an established company. 

At IntelliNet, where the _ three 
founders formed the core of the new 
company, the 20% share was split 
among them. But at ChannelNet, Gil- 
bertson used equity as a lure to bring in 
the kind of quality people needed to de- 
velop an idea that many considered to 
be impossible: creating a fast long-dis- 




















































































































































FAIR SHARE. Data Switch’s Gilbertson says 
equity attracts the best engineering talent. 
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tance fiber-optic link between IBM main- 
frames, on one end, and remote termi- 
nals and peripherals. 

Although neither is yet financially 
stable, both Intellinet and ChannelNet 
are approaching profitability. Each has 
‘backlogs well in excess of $1 million,” 
says Gilbertson. Data Switch expects 
them to be at or near break-even in fis- 
cal 1986 and to be fully profitable in 
1987. “As they continue to grow, they 
will become independent [public] compa- 
nies,” Gilbertson says. 

BACK TO THE FUTURE. The term “skunk- 
works” dates to 1940, when Lockheed 
Corp. coined it to describe a separate 
engineering operation set up to design 




















the F-80 jet fighter. The concept has 
found support—under different 
names—from a number of other compa- 
nies. A notable example is IBM, which 
counts 10 so-called Independent Busi- 
ness Units among its holdings, including 
the vastly successful Entry Systems Di- 
vision, which sired the PC. 

The concept has also been used at In- 
tel Corp. The Santa Clara, Calif., chip 
manufacturer has routinely used inter- 
disciplinary teams consisting of electri- 
cal engineers, physicists, chemists, and 
others with design responsibility for a 
single product since the company was 
founded in 1968, according to Leslie L. 
Vadasz, senior vice president and direc- 















tor of corporate strategic staff. 
But last year, Intel set up a new kind 
of team that Vadasz calls a “module” 
between silicon product technology de- 
velopment and the production side of 
the Intel house. It consists of about 50 
engineers taken from both product de- 
velopment and manufacturing, and its 
function is to cut down the time needed 
to move a newly designed product and 
process into volume production. Intel 
tried the idea on one erasable program- 
mable read-only memory and is now cre- 
ating more teams for other products 
that are tied to new process technol- 
ogies, Vadasz says. —-Wesley R. Iversen 
and Tobias Naegele 































OPTOELECTRONICS 





WALTHAM, MASS. 
Y ae competition to set world 
speed records for lasers and laser 
photodetectors is being waged vigorous- 
ly by researchers at GTE Laboratories 
and AT&T Bell Labs. Spurring them on 
is the promise of higher-performance fi- 
ber-optic communications systems. 

For the moment, Bell Laboratories, 
Holmdel, N.J., has a slim lead. Bell cur- 
rently holds the record for high-speed 
long-wavelength (1.3 to 1.5 wm) lasers, 
having reported a device that is capable 
of a 16-GHz continuous-wave modulation 
rate. It also has just announced a p-i-n 
photodetector with a 3-dB modulation- 
rate reponse of 36 GHz. 

Right on Bell’s heels is the GTE facili- 
ty in Waltham, Mass., which reports a 
15-GHz laser. This performance increase 
is dramatic: the lasers of just a few 
years ago were at the edge of their ca- 
pabilities in the 2- to 3-GHz range. 

GTE is interested in using the lasers 
in fiber-optic microwave applications, 
such as military radar. Work at Bell is 
oriented more toward digital communi- 
cations, although those applications 
must await the development of complete 
systems. And both companies see the 
opportunity for more significant in- 
creases in laser performance. 

“We think we understand the device 
physics, and if we do we should be able 
to get to 30 or 40 GHz,” says Robert 
Lauer, manager of the optoelectronic 
devices department at the GTE labs. 
Says Bell’s John Bowers, “It may go to 
30 GHz. But it’s not obvious how it 
would go to 40 because you’d need very 
high optical power densities to do that.” 

Researchers believe that work on la- 
sers will ripple out into other areas. 
Robert Olshansky, a principal investiga- 
tor at GTE, says the laser technology 
may be of use in heterojunction bipolar 
transistors, because they have a similar 
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BELL AND GTE FIGHT FOR LASER RECORDS 


structure. Much farther down the road, 
he envisions applications for the technol- 
ogy in electro-optical computing. 

COMMONALITIES. Both labs are using 
mesa-type indium gallium arsenide phos- 


phide lasers fabricated on a substrate of 


indium phosphide. Both teams have also 
developed alternative ways of confining 
current to the active region of the laser. 


The practice had been to use reverse- 


biased pn junctions for this purpose. 
But above 2 or 3 GHz, the junctions are 
not effective, because their capacitance 
diverts current from the active region. 

At GTE, researchers (who include Ol- 
shansky, Chin Su, and Vincent Lanzi- 
sera) were getting low yields using the 
pn junctions anyway. Instead, they em- 


bedded the active region in vapor-phase- 


regrown indium phosphide, which gives 
stable laser behavior and adequate cur- 
rent confinement. “We tried to make a 
simpler structure,’ says Olshansky. 


COHERENT. GTE Labs’ Olshansky envisions uses of laser technology in optical computers. 





“But in getting rid of the blocking lay- 
ers [pn junctions], we also got rid of 
what was causing high-frequency [ener- 
gy| to leak away.” Yields have been 
over 90% with the regrowth process. 
GTE researchers have also found that 
increasing the level of zinc doping in the 
laser’s active regions results in higher 
bandwidth with lower output, so they 
have adjusted their doping procedure as 
precisely as they could. However, impre- 
cision arises because there is no accu- 
rate way to measure zinc levels in this 
extremely thin (0.15 to 0.3 wm) layer. 
Another performance boost at GTE 
has come from decreasing the length of 
the laser cavity from 200 to 100 um. 
Shortening cavities decreases photon 
lifetime, which increases resonant fre- 
quency, thereby increasing bandwidth. 
The Bell Labs approach is to minimize 
the regrowth required by using an un- 
dercut structure, which they call a con- 
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dered the matter to be expedited. “The 
problem is that since market deregula- 
tion, the technical-standards engineers 
in NTT have had a lot of their regula- 


ae is ; tory power usurped by the Ministry of 
Posts and Telecommunications,”’ con- 


tends a U.S. telecommunications execu- 
tive in Tokyo. “This is their way of 
showing they’re still important.” | 


p-DOPED InP 

3 = = If the NTT roadblock is removed and 

InP FORMED BY 1.3-um InGaAsP SiO. the sale goes through, it will be the first 

VAPOR-PHASE EPITAXY (ACTIVE AREA) _—n-DOPED InP BUFFER | | use of U.S.-made central digital switch- 
ing equipment in a Japanese network. It 
will also be a major step forward for 
U.S. telecommunications makers, who 
sold only $130 million worth of equip- 
ment to the Japanese in 1984. 

Digital Switch’s four DEX-600 switch- 

es (three on-line and one backup) will be 
used at the key relay points in Daini- 
Denden’s Tokyo-Nagoya-Osaka micro- 
wave network, which will compete head- 
on with NTT. Digital Switch is a leading 
supplier of switches to non-AT&T carri- 
ers and achieved more than $350 million 
in sales in 1984. 
BEST TECHNOLOGY. “The key factor in 
our decision was technology,” says Sa- 
chio Senmoto, senior vice president at 
Daini-Denden, which was formed last 
year by a group of companies led by 
Kyocera, Mitsubishi, Secom, and Sony 
when it became apparent that deregula- 
tion would occur. “Many Japanese com- 
panies were shocked at our decision, but 
we believe that the only way the Japa- 
nese market will fully mature is by us- 
ing the best technology. In this case, it 
is American,’ Senmoto says. 

Senmoto, an engineer who ended a 17- 
year career as a researcher at NTT to 
help found Daini-Denden, said his com- 
pany selected U.S. equipment because 
digital networks have been up and run- 
ning longer in the U.S. than in Japan, 
and the performance of DSC switches in 
the GTE Sprint and MCI networks con- 
vinced him of their reliability. When it 
came down to a choice between DSC and 
AT&T Co., DSC’s less expensive modifi- 
cation costs for Japanese market use 
won it the bid. 

In Richardson, Texas, meanwhile, 
Digital Switch senior vice president 
Henry R. Nothhaft sees the deal as evi- 
dence that Japan is trying to open up its 
telecom markets. “If the present trend 
continues, there will be many additional 
opportunities in Japan,” he says. 

Senmoto says that Daini-Denden 
“fully intends to extend [its] basic To- 
kyo-Nagoya-Osaka network to a nation- 
wide system,’ meaning that Digital 
Switch could be in line for a lot more 
business in Japan. He adds that Daini- 
Denden is giving other U.S. and Euro- 
pean makers a shot at supplying trans- 
mission, measuring, and antenna equip- 
ment that the new company has yet to 
purchase. —~Michael Berger 





























MESA LASER. The latest high-speed laser structure from Bell Laboratories has a mesa 
structure that has been undercut to force current to go directly through the active layer. 
















































































resonant frequency and bandwidth. Bell 
now uses a waveguide 1 wm wide, as 
opposed to the 2- to 4-um width used by 
GTE. On the other hand, although GTE 
has cut laser-cavity length to 100 pm, 
Bowers reports that Bell Labs research- 
ers have found a cavity 170 um long 
provided maximum bandwidth. 

In developing their world-record 36- 
GHz p-i-n photodetector, Bell research- 
ers Bowers, Charles Burrus, and Jack 
McCoy carefully balanced the thickness 
of the detector’s intrinsic layer and tran- 
sit time with capacitance. The thickness 
used is 0.5 wm. This provided a big 
boost over the 22-GHz detector Bell re- 
ported last winter, which had an absorb- 
ing layer 1.5 wm thick. -Craig D. Rose 


stricted mesa laser. ‘““We undercut the 
mesa”—which removes unwanted con- 
ductive material—“and force the cur- 
rent to go directly through the active 
layer,’ says Bowers. He and Daniel Wilt 
are members of the technical staff at 
Bell Labs working on this project. 

Instead of relying on pn junctions for 
current confinement, Bell workers use a 
dielectric layer of silicon dioxide and po- 
lyimide. A thick polyimide layer reduces 
the potential parasitic capacitance 
around the bonding pads. 

But the biggest change made in the 
last six months has been in narrowing 
the waveguides, says Bowers. Narrow- 
ing the waveguide increases photon den- 
sity, which is another way of increasing 


TELECOMMUNICATIONS 


NTT SAID TO JEOPARDIZE 
BIG U.S. SALE TO JAPAN 


TOKYO 
T" impending sale of U.S.-made digi- 

tal switching equipment to a Japa- 
nese telecommunications company is in 
jeopardy. Tokyo’s Daini-Denden Inc., 
which has signed a letter of intent to 
purchase four long-distance exchange 
switches from Digital Switch Corp. 
[Electronics, Sept. 16, 1985, p. 22], com- 
plains that the agreement is being com- 
plicated by rival Nippon Telegraph & 
Telephone Corp. 

The hangup to the $16.6 million deal is 
that although NTT’s monopolistic con-. 
trol of the Japanese market ended earli- 
er this year with the passage of reform 
legislation [HlectronicsWeek, March 18, 
1985, p. 26], it still operates the basic 
system to which all Japanese telecom- 
munications networks must connect. 
But NTT so far has failed to provide the 
complete specifications Daini-Denden 
needs to customize its U.S.-made 
switches for the Japanese system. 

























































“We have provided information to 
Daini-Denden and intend to give them 
complete specifications,” says an NTT 
representative. But Daini-Denden 
charges that the timing is wrong. The 
company plans to start operations in the 
fall of 1987, but it needs to run prelimi- 
nary tests several months before its 
opening. 

TIME TO CUSTOMIZE. Because it will 
take about 16 months to develop the 
proper software for customizing the 
Digital Switch equipment, Daini-Denden 
says it needs the complete specs from 
NTT within the next 30 days. The com- 
pany would not speculate on what it 
would do if the information is not forth- 
coming. But the longer NTT delays, the 
more pressure Daini-Denden will be un- 
der to buy a Japanese switch. 

NTT president Hisashi Shinto, who 
was in Washington for a telecommunica- 
tions seminar last week, is angered and 
embarrassed by the incident and has or- 
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PERSONAL COMPUTERS 






























CUPERTINO, CALIF. 
Seven Jobs, cofounder of Apple Com- 
puter Inc., stole the thunder and a 
few warm bodies from the personal 
computer maker on the eve of its first 
product announcements since a major 
reorganization in May. Less than a 
week after he told the board of direc- 
tors he intended to start a new compa- 
ny, Jobs resigned as chairman of Apple. 
Lost in the furor over this move was 
the significant announcement by Apple 
that the Macintosh will soon make the 
switch to an open architecture. 

Jobs, who has liquidated some $18.5 
million of Apple stock in the past two 
months, was removed from manage- 
ment in the May reorganization. Sources 
say he told Apple’s board that his new 
venture was in the field of higher educa- 
tion, and that it would pose no conflict 
of interest and would in fact “comple- 
ment” Apple. But Apple may not share 
Jobs’ view—especially since he subse- 
quently announced he was taking five 
Apple employees with him. All five are 
considered key people by the company. 

“In the back of my mind, I keep 
thinking this horrible thought—did he 
pick this particular time just to rain on 
the parade? What a nasty thing to do,” 
says Jan Lewis, president of Palo Alto 
Research Group, who until recently 
tracked Apple as a senior analyst for 
Infocorp in Cupertino, Calif. “It’s a 
shame, because I think the new prod- 
ucts reflect a rejuvenation of Apple. 
This Jobs cloud is diverting attention 
from something which is very exciting.” 

Lewis says her contacts within Apple 
are worried that the five departures will 
lead to more massive raids when the 
new company starts ramping up and 
wants to hire friends. “The fear within 
Apple, and my fear, is not that he’ll 
build a competing product. Steve would 
fall on his face if he did.” 

The five include three engineering 
managers and two marketing staff 
members. One, Dan’l Lewin, was Ap- 
ple’s director of education marketing, its 
most successful market. 

HOSTILITY. In the days after Jobs de- 
scribed to Apple officers his plans to 
start a new company and named the 
people he was taking with him, he saw 
the company as “adopting a hostile pos- 
ture toward me and the new venture,” 
according to the text of his resignation 
letter. “As you know,” the letter contin- 
ues, “the company’s recent reorganiza- 
tion left me with no work to do and no 
access even to regular management re- 
ports. I am but 80 and want still to 
contribute and achieve.” 
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JOBS MOVE SPOILS APPLE PRODUCT FEST 
































Apple II; a tiny modem for all Apple 
computers; and customizing software 
for the Macintosh and Apple II. 

Using more third-party developers 
will reestablish Apple as a technology- 
driven company, according to Yocam. 
‘“We’ve worked with some of these peo- 
ple for almost a year on these products, 
and their expertise has 
been invaluable to us.” 

Lewis agrees. “Their new 
attitude toward third-party 
developers will really pay 
off, expecially in the Christ- 
mas season, when dealers 
will have more-complete 
systems to sell.” 
| Yoecam would not com- 
| ment on a Macintosh up- 
| grade, rumored to be called 
Jonathan, which may use a 
68020 processor, more mem- 
ory, and a higher-resolution 
color monitor. This could 
make the Macintosh attrac- 
tive as a low-cost engineering work sta- 
tion, if Apple makes good its promise of 
low-cost local networking with Apple- 
talk, which is not yet shipping. 

Such a project may be held up while 
Apple searches for a vice president of 
technology, a position created after Jobs 
was removed from his company duties. 
“We have lots of people calling, but we 
haven’t found the right one,” reports 
Yocam. —Denise Caruso 


“The company is looking into avenues 
for action,’ says Delbert Yocam, execu- 
tive vice president of operations for Ap- 
ple. Its responses could include suing 
Jobs. “As a six-year employee of the 
company, I feel very emotional about 
this,’ says Yocam. Before May, Yocam 
was head of the Apple IT group, which 
Jobs had largely ignored in 
favor of the team working 
on the Macintosh. 

Meanwhile, Yocam has 
announced that the closed- 
architecture Macintosh will 
soon be a thing of the past. 
“We will open the Mac. A 
great deal of the success of 
the Apple II was based on 
its open architecture. I 
can’t announce a_ product 
yet, but I can say the con- 
cept is important to us.” | HERALD. Apple’s Delbert 

The Jobs thunderbolt Yocam says the company 
comes during a sweep of has found anew direction. 
product announcements, all 
of which, says Yocam, herald a long- 
awaited new direction for the company. 
Each of the nine products was codeve- 
loped by outside vendors. 

Announced were two color monitors 
for the Apple II line; a color-output 
Imagewriter printer; a 20-megabyte 
hard disk for the Macintosh; 3%-in., 800- 
K-byte, double-sided disk drives for the 
Apple II; a board that adds from 256-K 
bytes to 1 megabyte of memory to the 


COMPUTER-AIDED DESIGN 


EUROPEAN IC DESIGNERS 
VOTE FOR EDIF STANDARD 


release of EDIF, version 1.0, came out 
in March 1985 and accommodates such 
chip data as behavioral logic models, 
test and simulation data, logic diagrams, 
symbolic layouts, net lists, electrical de- 
sign rules, and layouts. 

EDIF originated in the minds of exec- 
utives from three U.S. microcircuit 
manufacturers. Jeff Lavell of Motorola, 
Robert Rozeboom of Texas Instru- 
ments, and Richard Smith of National 
Semiconductor first discussed the idea 
at an airport bar in Phoenix. 

West Coast companies were can- 
vassed, and by November 1983 Tek- 
tronix, Mentor Graphics, and Daisy 
Systems had formally agreed to join the 
three founding companies in support of 
EDIF. Richard Newton of the Universi- 
ty of California at Berkeley pitched in to 
add academic rigor to EDIF work. 
































































































































































LONDON 
A idea born in a bar in Phoenix is 
getting the support of the European 

design-automation community as a stan- 
dard design-representation format. Eu- 
ropean players have given the nod to 
the Electronic Design Interchange For- 
mat (EDIF), a nonexecutable “lan- 
guage” for exchanging data between 
centers involved in the design and man- 
ufacture of integrated circuits. 

European support for EDIF, which 
comes in large part from Britain, in- 
creases the likelihood that the U.S. for- 
mat will rapidly become the de facto 
industry standard. The European partici- 
pation could also help to persuade the 
Japanese to support the standard. 

The evolving standard is intended to 
support printed-circuit-board design for- 
mats as well as chip design. The latest 













































SIEMENS 


A jump ahead in telecom ICs for ISDN. 
Digital communications needs a total concept. 
it comes from Siemens. 


Telecommunications in future means ISDN, with 
the need for densely integrated devices. Like those 
from Siemens, brimming with innovation, ultra- 
modern microelectronics, backed by end-to-end 
capability in semiconductor technology. Plus the 
benefit of synergetic spin-off, |.e. from the systems 
experience of all the company’s different divisions. 


Ripe ground for pioneering achievement, like a 
total VLSI concept for telecommunications. With its 
new-style circuit architecture it sets new standards. 


At Siemens Components Group we're iii 
working on the telecom future. With 
a force of 26,000 employees and r 

=n" a " The Siemens IC ISDN is imple- 
thousands of millions going into concept as mented 


basis for ISDN: through the 
The S-bus SBC or the 


R&D. That's a foundation our Custo- eect SON ers ac 


ting 10000 which integrates 


mers can build on, worldwide. ee eeaeeee 





and the ISDN area. In both 

echo cancella- —_ networks data 

sit om tion circuit is transmitted 

_ as (IEC) with by the ISDN 

60000 transis- | communications 
tors ona controller (ICC), 
45 mm? chip a device with 
for public tele- | 20000 transis- 
com networks. tors on 18mm? 
In private tele- chip area. 
com systems 








The Siemens 
device concept 
for basic 
access to ISDN 
is made up of 
four VLSI ICs 


which are 
based on 2um 
CMOS techno- 
logy. They 
satisfy world 


market require- 


ments and 
provide utmost 
flexibility for 
the needs of 
telecom system 
suppliers: an 


IOM interface 
allows the 
combination of 
the most 
diverse types of 
ICs. 


VLSI telecom 
devices from 
Siemens 
create all-digi- 
tal communi- 
cation of 
voice, text, 
image and 
data. Densely 
integrated 
chips as basis 
access to 
ISDN. 


Siemens AG, 
Components 
Group, 
Balanstr. 73, 
D-8000 
Munich 80 
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Circle 79 on reader service card 





AT&T Bell Laboratories, Hewlett-Pack- 
ard, and work-station maker Cadnetix 
Inc. have since backed the initiative. 

Four versions of EDIF have been 

written so far—0.8, 0.9, and 1.0, and 
now 1.1, due out at the International 
Conference on Computer Aided Design 
to be held in Santa Clara, Calif., in No- 
vember. Version 1.0 “already provides a 
viable format for much of the electron- 
ics design information that needs to be 
transferred,’ says Keith R. Bennett of 
Standard Telecommunications Laborato- 
ries Ltd., a Harlow, Essex-based subsid- 
lary of STC ple. 
NEUTRAL. “We wanted to move as 
quickly as possible,’ says TI’s Roze- 
boom. “We wanted academic input, but 
we did not want to spend a lot of time 
on standards. Also, we wanted it to be a 
neutral standard with no restrictions on 
access, unlike VHDL.” VHDL, developed 
in conjunction with the Very High-Speed 
Integrated Circuits program, is the U.S. 
Defense Department’s VHSIC Hard- 
ware Description Language. 

Britain’s support for EDIF followed a 
detailed evaluation by the UK’s CAE 
consortium, a loose confederation of 
companies with a common interest in 
computer-aided engineering. The consor- 
tium, chaired by Gordon Adshead, who 
heads up International Computers Ltd. 
ple’s design-automation activity, con- 
cluded that the EDIF format met its re- 
quirements and that it would therefore 
be better to work with the U.S. and the 
rest of Europe to support EDIF than to 
develop its own language. 

Following this decision, the consor- 
tium’s critique of EDIF version 0.8 was 
communicated to the EDIF committee 
and the process of collaboration was be- 
gun. Besides ICL, Standard Telecom- 
munications Laboratories has played an 
influential role in shaping Britain’s re- 
sponse to EDIF. STL’s Bennett had been 
working along lines very similar to 
EDIF. His work on neutral data formats 
has since been embodied in two CAD 








SUPPORTERS. STC’s Bennett, Bell of the National Engineering Laboratory, Tl’s Rozeboom, 


systems for semicustom and gate-array 
design and for full-custom designs mar- 
keted by both STC and ITT Corp. 
Bennett described the data model 
used to support both design systems at 
at the Custom Integrated Circuits Con- 
ference in May 1984. At that meeting, 
John Crawford of Tektronix Inc. gave 
one of the first presentations on EDIF. 


European support 
may help speed 
Japanese adoption 





Bennett was struck by the common 
ground between the two programs and 
proposed that the UK keep in close 
touch with EDIF’s progress. 

Links between the U.S. and European 
EDIF groups have now been formalized 
by the formation of a European Users 
Group. Based in the UK, it will act as 
an umbrella for European EDIF activi- 
ties, communicate news, and create a 
forum for discussion. 

Further support for EDIF comes from 
Britain’s Alvey fifth-generation comput- 
er program. The Alvey directorate is 
funding a one-year collaborative pro- 
gram to evaluate EDIF for use in very 
large-scale-integration designs and to 
help UK industry adopt the standard. 
The program will be led by STL in col- 
laboration with Plessey, British Tele- 
com, Ferranti Electronics, and TMC. 

During the first of the program’s 
three phases, the EDIF data model will 
be studied. The model is structured so 
that a chip can be viewed from several 
levels, such as the mask or schematic 
level. Yet all views use a single data set. 
TRIALS. Following the study, trial trans- 
lators will be written to convert, for ex- 
ample, Ferranti’s formats for describing 
net lists to EDIF. Finally, data-exchange 
trials will be carried out to test the 
EDIF translators’ work. 

Other UK organizations with EDIF 






ICL’s Adshead, and Goldstone of the UK’s Department of Trade and Industry favor EDIF. 
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programs under way include Lattice 
Logic, Racal Electronics, Marconi Elec- 
tronic Devices, the Royal Signals and 
Radar Establishment in Malvern, and 
Manchester University. 

In addition, a European Esprit project 
has been funded to look into CAD inter- 
facing standards. Called ECIP, for Euro- 
pean CAD Interface Project, the pro- 
gram will be headed by France’s Bull 
working with ICL, Siemens, SGS, Phil- 
ips, and Italtel. Though more broadly 
based than EDIF efforts, it will examine 
its role in VLSI design. ECIP partici- 
pants are already strongly in favor of 
EDIF, according to ICL’s Adshead. 

As Europe leans increasingly towards 
EDIF, the pressure will be on Japan to 
fall in line with the rest of the industry. 
ICL is pressing its vendors, foremost 
among them Japan’s Fujitsu Ltd., to 
provide cell libraries for custom design 
expressed in EDIF. And Texas Instru- 
ments Inc. will doubtless promote EDIF 
through its Japanese subsdiary. But it is 
by no means certain that Japan will 
back EDIF. TI’s Rozeboom believes that 
“a competing effort is coming out of 
Japan, and it will probably be led by 
NTT.” —Kevin Smith 


PERIPHERALS 


2.5-IN. DRIVE SUITS 
BRIEFCASE MICROS 


OSAKA, JAPAN 
gas briefcase computer could be set 
for a big boost: Hitachi Maxell Ltd. 
has developed a 2%-in. hard-case floppy 
disk, and Suwa Seikosha Co. has built a 
drive to go with it. The companies say 
that both could be in production next 
year, and they have started to pitch this 
new hardware to systems makers. Max- 
ell has also developed a 5-in. “metal” 
floppy disk with an unformatted capaci- 
ty of 10 megabytes, a capacity normally 
found only on hard disks. 

Maxell’s 2%-in. disk can store up to 
500-K bytes (unformatted), matching the 
capacity of the 5%4-in. disks used on 
most popular personal computers. Max- 
ell uses a medium with the same charac- 
teristics as the 5%4-in. version and the 
same 300-rpm speed, but has increased 
track density from 96 to 200 tracks/in., 
using the finer pitch possible with a 
smaller disk. Maximum recording densi- 
ty is 9.4 kb/in. 

Suwa Seikosha worked with Maxell 
on prototype 2%2-in. drives. They are de- 
signed to use dry cells (for portability) 
and have a maximum power consump- 
tion of 2 W during read and write. In- 
cluding the electronic drive circuits, the 
drives measure only 30 by 80 by 150 mm 
and weigh just 300 grams—half as 
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much as Suwa’s 3%-in. drives. There- 
fore, the 2%-in. drive fits a briefcase 
computer, while the 32-in. is too large. 

A Maxell official says the price of the 
new 5-in. disk could be less than twice 
that of the 1.2-megabyte disks used on 





the IBM Corp. Personal Computer AT. 
This disk has an iron powder coating, 
rather than the usual ferrous oxide, 
with a coercivity of 1,500 Oe, for a maxi- 
mum recording density of 40 Kb/in. The 
disk spins at 900 rpm, for a data rate of 








5 Mb/s. The read/write head has a gap 
of only 0.25 ym; the erase head has a 
gap of 1.2 wm. Maxell has also devel- 
oped 6.7- and 4.8-megabyte (unformat- 
ted) soft-case floppy disks with this me- 
dium. —Charles L. Cohen 


POWER SUPPLIES | 





WAVRE, BELGIUM 
piles International B. V. has come 
up with a new approach to power- 
supply design that will enable original- 
equipment manufacturers to reap the 
advantages of mass production—short 
delivery times and low costs—for power 
supplies ordered in small numbers and 
dedicated to specific tasks. 

Philips calls its modular approach a 
“function-based design system.” The 
modular design uses two printed-circuit 
boards. One contains standard compo- 
nents—the supply’s primary side, a reg- 
ulation coil, and the first output wind- 
ing, for example. 

Mounted on the other board are the 
parts for customizable functions. These 
circuits implement functions character- 
ized by, say, types of output, input, 
overload protection, and voltage regula- 
tion, and adapt the equipment to a spe- 
cific job. Because the components of 
each function are grouped, substituting 
modules to provide a given option need 
not disrupt nearby components. 

The design overcomes problems 
OEMs face today, says Willy Lemmens, 
development manager at the Philips 
power-supply design facility in Wavre, a 
town near Brussels, where the new de- 
sign was worked out. 
“The many combina- 
tions of different out- 
put voltages, power 
ratings, regulation 
devices, and various 
options make stan- 
dard off-the-shelf multiple-output power 
supplies virtually impossible,” he says. 

At the same time, dedicated, or cus- 
tom, power supplies are uneconomical 
with today’s design methods. Add-on 
concepts, involving a number of mod- 
ules assembled to meet a user’s require- 
ments, come at the expense of compact- 
ness and are costly because many cir- 
cuits in modular combinations may nev- 
er be used in a given application. 

The modular nature of the Philips 
concept avoids these disadvantages. The 
company has also made a big effort to 
standardize parts, particularly in size, to 
make production efficient. 

Thanks to the new design, Philips can 
deliver prototypes of a custom-made 
{| multiple-output supply in six weeks or 
less. This is two to three times faster 
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Philips simplifies 
customization of 
function blocks 





DESIGNING CUSTOM PARTS FASTER 


than with conventional methods. Design 
costs can be as much as 20 times lower, 
depending on the degree of complexity 
and customization. Material costs, how- 
ever, remain about the same as with 
conventional techniques. 

Philips hopes the function-based de- 
sign will bolster its position in the large 
and growing global power-supply mar- 
ket. The company predicts global sales 
of industrial-type supplies—those rated 
at up to 10 kVA—will reach about $4.6 
billion this year, and more than double 
by 1990. It ranks among the world’s top 
five suppliers. 

The Dutch company already 
claims the No. 1 position in West- | 
ern Europe, which will account for | 
about $680 million of industrial } 
power-supply sales this year, says 
Jacques Wolvesperges, marketing 
manager for power supplies at the 
Wavre facility. Philips has between 
5% and 10% of that market, he 
adds. Wolvesperges says the Dutch 
company exports roughly 95% of its 
production, primarily to other West 
European countries. About 18% of 
its foreign sales are outside West- 
ern Europe. 

Philips is now using its function- 
based design system in 
several power-supply 
families. One is the 
PE1204 family, devel- 
oped from the compa- 
ny’s proven PE1203 
200-watt family and 
offering greater flexiblity through 
more options and higher perfor- 
mance at lower cost. Other fam- 





the performance of every function dur- 
ing manufacture and quality control. 

Since so much of the design is com- 
plete before the OEM places the order, 
initial costs are very low. The customer 
knows early on what the eventual unit 
cost will be. And Philips turns proto- 
types out quickly by assembling the two 
pe boards while transformers and coils 
are being wound. 

Because of the modular design, modi- 
fications are straightforward, and since 
the costs of the various options can be 
given on short notice, the OEM can 
quickly arrive at the optimum balance 








ilies using the new concept are the FUNCTION-BASED. Philips built this 200-W power 
PE1142 300-W, the PE1150 100-W, supply using a function-based design concept. 


and the PE1141 60-W series. 

As with custom-made supplies, the 
OEM has a choice of 220 V only or 
110/220 V inputs, as well as options on 
output power, voltage and current re- 
quirements, stability level, and protec- 
tion against overvoltages and excessive 
currents. 

To select the options, the OEM simply 
fills out a multiple-choice form, which 
lists the options available. Philips feeds 
the information into a computer that 
generates a circuit diagram, prepares a 
list of parts for the various functions, 
and compiles a test routine for checking 





between performance and price. 

The prototypes and subsequent pro- 
duction models meet the major interna- 
tional safety standards, including those 
of Underwriters Laboratories and Ver- 
band Deutscher Elektrotechniker (VDE). 
Such approval is a major attraction for 
the OEM. With a conventionally made 
custom-designed power supply, it can 
take up to a year to receive UL or VDE 
certification. 

After the OEM accepts the proto- 
types, Philips can dispatch the complete 
order within four months. —John Gosch 
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GROWTH SLOWS 
IN JAPAN 


Production and exports of 
Japanese electronic equip- 
ment will slip to single-digit 
growth for the first time 
since 1982, according to a 
study by the Nomura Re- 
search Institute, Tokyo. The 
value of Japan’s exports 
worldwide will rise 4.3% this 
year to about $38.9 billion, 
while overall electronic pro- 
duction will total about $73.1 
billion, up 6.1% from 1984. In- 
tegrated-circuit production 
will probably fall short of the 
1984 total of $8.2 billion. 



































LOTUS TUNING UP 
SYMPHONY 


There will be no public au- 
topsy on Symphony, says a 
representative of Lotus De- 
velopment Corp., Cambridge, 
Mass. The software was sold 
to thousands of users before 
Lotus discovered a defect 
that can cause data to be 
lost. Lotus has mailed letters 
to all registered users and 
says corrections will be 
shipped in October. Updated 
versions will go out to deal- 
ers this week. The defect can 
cause data to be lost when a 
user inserts or deletes rows 
and columns or moves 
ranges. Users can minimize 
chances of losing data by 
saving worksheets before us- 
ing the insert, delete, or 
move commands. 















JAPANESE IS FIRST 
TO HEAD U.S. LAB 


Yoshio Nishi, a senior man- 
ager of Toshiba Corp.’s Semi- 
conductor Device Engineer- 
ing Laboratory in Kawasaki, 
Japan, is the first Japanese 
to head a U.S. research and 
development operation. Un- 
der an exchange program be- 
tween Toshiba and Hewlett- 
Packard Co., Nishi will be- 
come manager of HP’s Sili- 
con VLSI Research Labor- 
atory in Palo Alto in Janu- 
ary. Nishi, who will head the 
lab for three years and then 
return to Toshiba, also will 
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serve as a consulting profes- 
sor at Stanford University, 
where he was a visiting re- 
search associate in 1968. 






UPTURN? BUYERS, 
VENDORS DISAGREE 


Here’s good news and bad 
news for the computer indus- 
try: 60% of the computer ven- 
dors polled in a recent survey 
believe the industry will 
bounce back from the cur- 
rent downturn within a year. 
That’s the good news. The 
bad news is that only 18% of 
the senior corporate manag- 
ers and 84% of the informa- 
tion-system managers, the 
people responsible for buying 
computer systems, believe 
such improvement is in the 
offing. The survey, conduct- 
ed by Decision Research 
Corp., Lexington, Mass., 
found that managers expect 
their equipment budgets to 
grow by 3% to 11% next year 
but most of that money is 
aimed at data-communication 
enhancements rather than 
new computer equipment. 


































































STORAGE TECH 
TIGHTENS BELT 


Storage Technology Corp. 
continues to tighten its fiscal 
belt in an attempt to cut its 
operating losses. In the first 
half of 1985, the troubled 
computer-peripherals maker 
lost $43.6 million on sales of 
$335 million, but it hopes to 
trim its losses with a reorga- 
nization. The new STC struc- 
ture—to be in place by year 
end—dismantles most of its 
product divisions. At present, 
its disk, tape, and printer di- 
visions have separate product 
development, data process- 
ing, financial, and manufac- 
turing operations. STC says 
that by combining resources 
companywide and ending du- 
plication, it can eliminate 500 
jobs and save $50 million a 
year. The Printer Division in 
Palm Bay, Fla., will maintain 
separate development and 
manufacturing organizations 
because of its distance from 
the Louisville, Colo., head- 























quarters. The layoffs will cut 
employment to 8,800, com- 
pared with nearly 15,000 
worldwide in September 1984. 
STC vows to pull itself out of 
Chapter 11 bankruptcy pro- 
ceedings by mid-1986. 





























UNDERSEA LASER 
STARTS TESTING 


Engineers from AT&T Bell 
Laboratories next month will 
set up and test in the Canary 
Islands a prototype of the 
first intercontinental under- 
sea lightwave communica- 
tions system. The 72-mile- 
long cable will connect Tener- 
ife and Grand Canaria, which 
are located in the Atlantic 
Ocean off the northwest 
coast of Africa. “This system 
is a ‘real-world’ test-bed for 
TAT-8 [Trans-Atlantic Tele- 
communications-8], the 
eighth transatlantic cable and 
the first to use lightwave 
technology,” said an AT&T 
spokesman. The complete 
TAT-8 system is set for de- 
ployment in 1987 and service 
in 1988, AT&T said. The sys- 
tem will be able to transmit 
37,000 simultaneous _ tele- 
phone conversations or a mix 
of voice, data, and videocon- 
ferencing signals, AT&T said. 
This capacity is four times 
greater than TAT-7. 










MOSAIC TO SHIP 
WAFER PACKAGING 


Mosaic Systems Inc., a three- 
year-old Troy, Mich., compa- 
ny, plans this fall to begin 
shipping samples of a pack- 
aging and _ interconnection 
product called Whip, for Wa- 
fer Hybrid Interconnection 
Package. Whip is a 4-in. wa- 
fer with two metal grids be- 
tween which are sandwiched 
some 1.7 million electrically 
programmable vias. Voltages 
applied to the amorphous-sili- 
con vias wire up integrated 
circuits that are downbonded 
on the wafer. [Electronics- 
Week, April 8, 1985, p. 25}. 
Following final characteriza- 
tion of a new Whip mask 
set—expected to take about 
30 days—Mosaic will begin 




































offering samples of raw | 
Whip wafers in small quanti- 
ties priced at $3,000 each. 

















UC-BERKELEY OPENS 
CAD/CAM CENTER 


Fifteen computer and micro- 
electronics companies con- 
tributed $18 million to build a 
new research center for com- 
puter-aided design and manu- 
facturing at the University of 
California at Berkeley. The 
university hopes the addition, 
which will double the number 
of research stations for grad- 
uate students, will advance 
research on computer sys- 
tems that create, alter, and 
test highly complex integrat- 
ed circuits. 











































CDC MOVE SCARES 
WALL STREET 


Control Data Corp., Minne- 
apolis, had to renegotiate its 
short-term bank financing 
last week after canceling a 
$300 million offering. That 
move caused a selling spree 
resulting in a 14% reduction 
in the value of CDC’s stock. 
Analysts fear that worsening 
business for CDC’s peripher- 
als, services, mainframes, 
and minicomputers could re- 
sult in 1985 losses topping 
$100 million. 

































































SUN SELLS TO, AND 
BUYS FROM, TOSHIBA 


An updated version of barter 
is going on between Toshiba 
Corp., Tokyo, and Sun Micro- 
systems Inc., Mountain View, 
Calif. Toshiba will buy $385 
million worth of work sta- 
tions from Sun over the next 
five years for internal use, 
though the two companies 
are not ruling out a later 
original-equipment manufac- 
turer deal. In return, Sun is 
buying 256-K random-access 
memories from Toshiba. Sun 
is also interested in Toshiba’s 
development of a Japanese 
version of Unix, including 
Japanese word-processing 
software, and Toshiba is add- 
ing Sun’s Network File Sys- 
tem software to its line. 
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DURABILITY 


The ability to excel ata demanding task 
in an unforgiving environment. 


Solid performance is as much 
a function of superior design as of 
environmental survival. And suc- 
cess requires optimizing both. 

For aerospace applications, only one 
manufacturer produces IC’s with rad-hard 
performance clearly superior to the rest. 
Honeywell’s line of radiation-hardened gate 
arrays and memory IC’s simply outperform 
the competition, with total dose hardness of 
1 x 10° Rads (Si). In full conformance to 
MIL-STD-883 Rev. C Class B and S. 

These IC’s go beyond tough with signifi- 
cantly lower power consumption, and a com- 
pactness that results in dramatically reduced 
system size and weight. 

Plus, we eliminate 
start-up production costs 


Honeywell Gate Arrays 
address a diversity of high- 
performance functions. 


Together, we can find the answers. 


Honeywell 


and assure accurate quality control 
by producing these remarkable IC’s 
on the same production line as 
our commercial ones. 

And backing it all is the long-term com- 
mitment of one of only three companies 
winning access to the second phase of the 
government’s exhaustive 10-year VHSIC 
program. 

For more information on the most 
advanced rad-hard IC’s available, talk to the 
company that has been in this industry since 
before it was an industry. 

Honeywell Digital Product Center, 1150 
East Cheyenne Mountain Boulevard, Colo- 
rado Springs, Colorado 
80906. 1-800-328-5111, 
ext. 3405. 





Nlicro Fower'’s Custom ICs hav 
efractory gate does this..... 


Micro Power’s new high speed flash converters 





Micro Power's Custom IC Division designed six new high speed flash converter ICs for Micro Power's Standard 
roducts Division. These 6-bit, 8-bit and 9-bit parts have sampling rates up to 30MHz, +1/4 bit accuracy, single 5V 
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Micro Power Systems, the unchallenged high density. Refractory gate technology 
innovator and leader in refractory gate yoyeenle (oma aCe tts) aCocraerey sone Core htaras ce) mreyete 
CMOS processes and designs, recognized ed ethom tetcaceoyerecas Celera Mel cm(ueltore-beteby 
the limitations of silicon gate CMOS reduces both gate and interconnection 
12 years ago. Only now are other IC delays. 
eltyacmeeyety(e(setetemasselacelamc lcm yyell Ce Micro Power Systems received its first 
they’re still trying to push SiGate beyond refractory metal interconnect system 
its practical limit. patent in 1974. Since then more than 500 

At Micro Power, our designers have AU KoseeMeltcoltilewe-vere MACON Te-Telet-Tcemeceyelt(as 
created high speed flash converters, digital circuits—many with technological break- 
signal processors and other circuits with throughs—have been delivered. In addi- 
refractory gate to achieve high speed and tion, MPS has over 2,000 cells in its 
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90dB at 22KHz. SiGate can't do this! 


low-cost standard cell library for new 
‘custom and semicustom designs. 
Significant innovations in high speed 
digital signal processing are continuing at 
Micro Power Systems. The IC industry is 
expected to move toward refractory gate in 
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ELECTRONICS IS BACK! 


Electronics is back. Back with the same leading editorial . 
coverage of the electronics industry. The most authoritative, Electronics 
worldwide information on rapidly changing technologies and promuemce 
their impact on design and the business of design. This is the 
quality and leadership that established Electronics as the 
number one publication in the electronics industry for over 
50 years—and it’s back. 

Starting with the June 17th issue, our name, Electronics, 
is back. 

Larry Altman and Bob Henkel are back, too. They were 
both editors at Electronics in the 60’s and 70’s, a part of the 
team that published the most authoritative magazine in the S - 
field. They both went on to distinguished publishing careers Eoceniel pm geriietierciommspepnteryg oon 


elsewhere. Now, Larry is Publisher and Bob, Editor-in-Chief of 
Electronics. Together with the entire team to bring back the ELECTRONICS, 


a eaenta laa — the leading publication in the FVERY WEEK 
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R&D RACE TIGHTENS FOR 





5TH-GENERATION COMPUTERS 


JAPANESE PROJECT DWARFED BY U. S. AND EUROPEAN EFFORTS 


MONTREAL 
our years ago, the news broke 
to the Western world like an 
unscheduled wakeup call: the 
Japanese would undertake a 
10-year project to develop a 
revolutionary new computer design— 
what is called a fifth generation—that 
they hoped would catapult Japan into 
the world’s leading computer power. 
But now some suspect the Japanese re- 
gret blowing the horn so loudly at the 
start of the project. 

Their announcement was a catalyst 
for fifth-generation efforts around the 
world. The Japanese have not stumbled, 
but the financial and technological re- 
sources being mustered by competing 
projects in the U.S., Europe, and the 
UK dwarf the Japanese effort by many 
magnitudes. 

In the U.S. alone, the Defense Ad- 
vanced Research Projects Agency, 
through its Strategic Computing Initia- 
tive (SCI), will spend $1 billion over 10 
years. On top of that, programs such as 
that of the Microelectronics and Com- 


puter Technology Corp. (MCC), Austin, 





30 


Texas, which is budgeted for $50 million 
this year, as well as numerous others at 
universities and corporate research cen- 
ters add considerably to the money go- 
ing for fifth-generation technology. Eu- 
rope’s Esprit program is being funded 
with $1.2 billion for five years, and Brit- 
ain is spending $455 million for the Al- 
vey program over the same time span. 

By contrast, government funding of 
Japan’s Fifth Generation Computer Sys- 
tems Project will remain at $20 million 
to $30 million per year, says Toshio Yo- 
koi, chief of the Second Research Lab- 
oratory at the Institute for New Gener- 
ation Computer Technology (ICOT), To- 
kyo. Yokoi maintains that the ICOT ex- 
pected the strong world reaction to its 
announcement four years ago. He also 
implies that some banging of drums 
was necessary in order to get the Japa- 
nese government moving on the project. 

But it is misleading to look only at 
government spending in assessing a na- 
tion’s commitment to fifth-generation 
work. Eric Manning, director of the In- 
stitute for Computing Research at the 
University of Waterloo, Ont., Canada, 


estimates, for example, that about five 
times as much money is being spent by 
Japanese companies as by ICOT. 

Manning also reports that Canada’s 

advanced-computing project is just get- 
ting organized. The Canadian Society 
for Fifth Generation Computing has for- 
mulated a plan and has requested fund- 
ing on the order of $40 million over 
three years. 
PROJECTS ARE MOVING. What most con- 
cerned the rest of the world about Ja- 
pan’s pronouncement was not any tech- 
nological advantage Japan had at the 
time, but that Japan had recognized an 
important area of opportunity and had 
organized a cohesive national plan to 
move into it. Now the results of many 
of Japan’s efforts are known, and many 
of the Western projects are organized 
and moving. The gait is sometimes un- 
steady and the direction not always 
known; thus for the first time, those 
involved are beginning to take stock on 
where they are going and how best to 
get there. There is also some talk about 
increasing cooperation among the com- 
peting participants. 

One fact is already clear: the 
Japanese do not have an indisput- 
able world lead in fifth-generation 
technology, say most observers. 
“There’s no doubt where overall 
technical leadership lies—it hes in 
the States and will for years to 
come, I suspect,” says Brian Oak- 
ley, director of the Alvey project 
in the UK, speaking after a panel 
discussion among officials of ad- 
vanced-computing programs at 
the mid-September Compint ’85 
computer conference in Montreal. 

He describes the U.S. ad- 
vanced-computing effort as enor- 
mous and sees it largely as a re- 
sponse to the Japanese announce- 
ment in 1981. “I see the Ameri- 


TOO EARLY. The Esprit program’s 
Omnes (far left) says it’s too early for 
significant fifth-generation results. 


U. S. AHEAD. Alvey leader Brian Oak- 
ley (left) says technical leadership in 
advanced computers is in the States. 
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cans fighting back like mad,” says 
Oakley. “I think the Japanese now bit- 
terly regret that they ever announced 
the fifth-generation program with such 
fanfare.” 

Still, Oakley is impressed with Japan’s 
young engineers and the country’s de- 
termination. “I think that Japan could 
well be catching up fast,” he says. 
“They are still weak on the software 
side, but look at the drive they’re put- 
ting into it.” 

In parallel computing, the Japanese 
don’t have to catch up, according to 
Oakley, because they have the lead. The 

















‘The Americans are 
fighting back like mad,’ 
says Britain’s Oakley 










evidence, he says, is the fact that ICOT 
has put in place three different proto- 
type parallel machines in one lab, pro- 
viding an excellent environment to com- 
pare and contrast approaches [Electron- 
icsWeek, Dec. 3, 1984, p. 57]. 

The UK’s direction in fifth-generation 
work is to select niches to concentrate 
on and let the world’s technological gi- 
ants compete on the broad fronts, Oak- 
ley concedes. But in software, the UK 
may have a good opportunity to lead the 
pack. For one thing, Oakley believes the 
British are particularly adept at it and 
also have a cost advantage. 

“Our software people are one third 
the price of American software people,” 
he says. “The UK is a pretty poor coun- 
try now, well below France and Germa- 
ny, but we still have a lot of very high- 
quality thinkers. And it’s just possible 
that the British are very good at 
software....there’s something about 
our personality that likes software.” 
MISNOMERS. Oakley says the British 
take a dim view of the progress that’s 
been made to this point in software. He 
finds such labels as artificial intelligence 
and expert systems—concepts on which 
the fifth-generation efforts are based— 
misleading. “What one might call expert 
systems is going to become so large, so 
enormous in its scope” that the term 
will be useless, he says. 

Despite Oakley’s caveat about termin- 
ology, Clinton Kelly, director of Darpa’s 
Engineering Applications Office, says 
expert-systems work has already yielded 
fruit. In particular, Darpa is overseeing 
two battle-management projects that de- 
pend heavily on expert systems. Further 
ahead is a Pilot’s Associate program for 
the Air Force, which will emphasize de- 
velopment of speech interfaces between 
pilots and expert systems. 

Kelly, who also directs Darpa’s Au- 
tonomous Land Vehicle Project—which 
will demonstrate some of SCI’s artificial- 
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intelligence objectives—says that work 
in image understanding is moving rapid- 
ly. However, progress in speech recogni- 
tion and efforts on developing human 
interfaces have lagged, he says. 

As for MCC, its program is also now 
up and running. Organized in 1982, the 
program is a joint effort of 21 compa- 
nies employing 370 people with plans to 
grow to 600 people by the end of 1986, 
when its budget will rise to $65 million. 

A major challenge for MCC will be 
transferring any technology developed 
without violating antitrust laws or alien- 
ating corporate shareholders. But that 
won’t be an issue for some time because 
programs at MCC have 6- to 10-year 
plans. The first licensable work is not 
expected until mid- to late 1986. 
AHEAD OF SCHEDULE. MCC believes it is 
ahead of schedule. “The organizational 
phase is behind us and we're well into 
the research phase,’ says William 
Stotesbery, MCC’s director of govern- 
ment and public affairs. 

Similarly, Yokoi says the Japanese ef- 
fort is only starting its intermediate 
phase. So taken as a whole, “it’s too 
early for important results in fifth gen- 
eration work,” points out Jean-Francois 
Omnes, who oversees computer architec- 
ture for the Esprit program. 

Both Omnes and Oakley emphasize 
that the major accomplishment of their 
respective programs to this point has 
been the organization of partnerships in 
most advanced computing projects: be- 
tween academia and industry, between 
government and industry, and in some 
cases among all three. The cooperation 
established among countries in Europe 
is also an important result. 

A common theme among the adminis- 


ENOUGH YEN? |ICOT’s Yokoi (above) pegs of- 
ficial spending at less than $30 million a year. 


SLOW TALK. Speech recognition and human 


interfaces lag, reports Darpa’s Kelly (right). 





trators of all programs was the short- 
age of qualified technical personnel. 
Many also believe the time has come 
when it would be helpful for representa- 
tives of the various programs to com- 
pare notes. 

WARLIKE ATMOSPHERE. Oakley, for one, 
is worried about the warlike atmosphere 
existing now among the programs and 
appealed for cooperation at least in 
areas of basic research as a means to 
defuse tension. ICOT’s Yokoi said he 
thought that international cooperation 
on commercial projects was also possi- 
ble between private companies. 


Is international 
cooperation possible 
in computer research? 


ieee eee eee 

Darpa’s Kelly thinks some discussion 
of similar management problems could 
be useful. Among the problems Darpa 
faces, he reported at the conference, is 
that of limiting the role of participants 
in the project—many want to do every- 
thing—without removing technological 
incentives for participating. He also said 
the applications researchers must speci- 
fy what they will need far into the fu- 
ture because supporting a number of 
alternative architectures in early stages 
of development complicates planning for 
applications. 

“Part of the problem is that over the 
last few years we've all been pretty 
busy putting programs in place,” Kelly 
says. “There hasn’t been time for think- 
ing in the long sense. Maybe the time is 
right for sitting down with allies and 
talking.” O 
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WHY THE OUTLOOK IS DIMMING 
FOR U.S.-MADE SOLAR CELLS 


JAPAN’S R&D PUSH GETS STRONGER AS U.S. SUPPORT FADES 


he made-in-U.S. A. solar cell | it doubled the spending to about $50 mil- | too and reach only 180 MW, with photo- 
could become as rare as the | lion a year. It also shielded the Solar | voltaic-module prices plateauing at $4.50 
home-grown 35-mm camera. | Energy and Energy Conversion Bank | per peak watt. These estimates compare 
Unless the Reagan Adminis- | from the Administration’s ax, giving the | with a 500-MW market and module 
tration changes its mind and | bank about $25 million. prices at a still-profitable $38 per peak 
begins spending a lot more on research The picture now is getting even | watt if the tax credits are extended, 
and development and market support, | bleaker. Reagan is bent on vetoing re- | says Maycock (see chart below). 
the U.S. could become as dependent on | newal of the solar tax credit due to end The outlook is not all bleak. “Fortu- 
Japan for solar cells as it now is for | this year. Additionally, tax benefits for | nately, the drying up of federal funds 
video recorders. the solar industry are conspicuously ab- | came at a time when many photovoltaics 
U.S. photovoltaic-device makers are | sent in the Treasury Department’s lat- | players could stand on their own,” says 
keeping a stiff upper lip, but the mas- | est tax-reform plan. Yet breaks for the | a spokesman for Chronar Corp. The 
sive cutbacks in federal R&D for solar- | oil, coal, and nuclear industries—which | Princeton, N.J., photovoltaics company 
cell research are not making it easy. | amount to $3.85 billion a year—have | was able to make up for the decline in 
While manufacturers seem more deter- | been kept intact, notes Scott Sklar, di- | federal spending with private capital. 
mined and closer than ever to making | rector of government relations for the Other major photovoltaics developers 
photovoltaics a household word by the | Solar Energy Industries Association. had the deep pockets of oil companies to 
mid-1990s, they warn that the Japanese “Without extension of the tax credit, | tap and have been able to keep photo- 
government has been arming its photo- | the outlook for the photovoltaics indus- | voltaics technology moving forward. 
voltaics industry with plenty of R&D =| CTH || These include Arco Solar Corp.; the So- 
money, tax benefits, and other rewards. vonics joint venture of Standard Oil Co. 
Times used to be better for the U.S. The U.S. could and Energy Conversion Devices Inc.; 
photovoltaics industry. The government become dependent Of | Amoco’s Solarex Corp.; Mobil Solar, a 
committed itself strongly to converting J Mobil Corp. subsidiary; and the Solavolt 
sunlight into electricity when the White Jap ans solar cells partnership of Motorola Inc. and Royal 
House, stunned by the oil price shocks 
of the 1970s, backed the development of 
renewable energy supplies. During the 
Carter presidency, federal R&D funding 
for photovoltaics topped $160 million a 
year out of $577 million for all solar 
activities. And in 1978 and 1980, Con- 
gress mandated generous tax credits— 
up to 15% for businesses and 40% for 
homeowners—to buy and install renew- 
able-energy equipment. 
COMPETITIVE. The effect on solar cell 
costs was dramatic. By 1984, the price 
of a photovoltaics module had fallen to 
less than $7 from an average $50 per 
peak watt in the early 1970s. At that 
level, photovoltaic conversion is competi- 
tive with conventional energy sources 
for communications and_ small-scale 
power applications in remote places. 
But with the Republicans taking over 
the White House in 1980 and oil prices 
softening, the government’s love affair 
with solar energy began to sour. Argu- 
ing that it is the responsibility of the 
private sector and not Uncle Sam to 
commercialize new technologies, Reagan 
has repeatedly proposed an annual pho- 
tovoltaics R&D budget down in the $25 
million range. Congress helped a little— 
































mms | Dutch «Shell. Small systems houses 
try is extremely bleak,” says Paul May- | weren’t as lucky. Photon Power, 
cock, a former director of the Depart- | Photowatt, and Exxon’s Solar Power 
ment of Energy’s photovoltaics program | Corp. are just a few of the companies 
and currently president of Photovoltaic | that pulled out of the solar-cell business 
Energy Systems Inc., Casanova, Va. Ac- | in the wake of federal budget slashing. 
cording to Maycock’s analysis, the cred- “Though we survived, there is no 
it’s expiration will cause U.S. industry | doubt that the Feds’ change of attitude 
to lose its dominant world market share, | has hurt the industry by slowing its 
now 60%, to Japan and Europe by 1990. | growth,” says Mac Ream, marketing di- 

Such a decline in U.S. photovoltaics | rector at Solarex. Particularly valuable 
business would cause growth in the an- | were huge DOE demonstration projects, 
nual worldwide market to slow down | now discontinued, ‘which stimulated de- 


U. S. SHIPMENTS WOULD SHRINK WITHOUT TAX CREDIT 































SOURCE: PHOTOVOLTAICS ENERGY SYSTEMS INC. 


32 | Electronics/September 23, 1985 



























































mand by proving that photovoltaics sys- 
tems do work, are reliable, and are cost- 
effective,” notes Ream. 

Being phased out is a program run by 
the Jet Propulsion Laboratory in Pasa- 
dena, Calif., to test the durability of 
new photovoltaic materials. Also on the 
skids is one at Sandia National Labora- 
tories in Albuquerque, N.M., to evalu- 
ate photovoltaic system designs for 
large utilities. “It’s costing us tens of 
thousands of dollars to duplicate the 
work of these labs,” says Ream. 

Defending the Administration’s ac- 
tions, Bud Annan, the DOE’s director of 
photovoltaics R&D, says “smaller bud- 
gets are quite routine once the initial 
viability of a new technology has been 
established. We assumed a major part 
of the risk when there was a lot of un- 
certainty.” Having helped bring first- 
generation photovoltaic technology— 
mono- and polycrystalline silicon—to 
fruition, the DOE is aiming at the sec- 
ond-generation material, amorphous sili- 
con, believed to hold the most promise 
for efficient electricity generation be- 
cause of its low manufacturing cost. 
CASH SHORT. But Jack Stone, who runs 
the DOE’s amorphous-silicon effort as 
director of research and development at 
the Solar Energy Research Institute in 
Boulder, Colo., is worried. “I need at 
least another $10 million to push the 
program to its optimal level,” he says. 

The impact of reduced federal support 
has also “forced firms to concentrate on 
short-lead-time, low-risk R&D; conse- 
quently, they’ve had to back away from 
more adventurous avenues of pursuit 
likely to yield high payoffs further 
down the road,” says Amory Lovins, a 
physicist at the Rocky Mountain Insti- 
tute, a think tank in Snowmass, Colo. 

In particular, Amory laments the lack 
of interest in multicolor thin films, inte- 
grated photovoltaic-hydrogen fuel-stor- 
age cells (a $15 million project canceled 
by the DOE), and new materials such as 
cadmium telluride. Indeed, Stone con- 
firms that to concentrate on amorphous 
silicon, the Solar Energy Research Insti- 
tute has had to abolish programs inves- 
tigating photovoltaic chemistry and 
emerging materials like gallium arse- 
nide and copper indium diselenide. 

Most U.S. photovoltaics makers be- 
lieve amorphous thin-film technology is 
here to stay and is the key to unlocking 
the multibillion-dollar utility market. To- 
day the U.S. is seen as the undisputed 
world leader in amorphous-silicon-photo- 
voltaics technology. But while the U.S. 
may succeed in commercializing amor- 
phous solar cells, “it’s going to get wal- 
loped by the Japanese on third-genera- 
tion technologies,” predicts Lovins. 

Last November, Arco Solar intro- 
duced the world’s first amorphous solar 
cell for power applications, a 5-W bat- 
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tion costs in Japan are now substantial- 
ly lower than those in the U.S. for both 
crystal and amorphous silicon. He cites 
the case of Hoxan Co. of Sapporo, which 
just completed a 10-MW, fully automat- 
ed photovoltaics plant that can produce 
mono- or polycrystalline modules at 
about half the cost of U.S. producers. 

But turning out calculator chips does 
not help in mainstream markets or tech- 
nology, some Americans say. “Yes, we 
lack know-how in making calculator 
chips. On the other hand, that isn’t the 
prime market,” notes Arco’s Gay. He 
doubts if Japan’s experience in calcula- 
tors can be transferred to photovoltaic 
power modules on a one-to-one basis. 

Some U.S. producers are still bullish 
about the future of amorphous cell pro- 
duction in this country. David Carlson, 
director of Solarex’s Thin-Film Division | 
in Newtown, Pa., believes Japan’s edge 
in amorphous production will be wiped 
out by future U.S. capacity, which 
should exceed 9 MW by the end of 1986 
if companies follow through on their 
plans. Moreover, “our lines will be total- 
ly automated whereas many of our Jap- 
anese competitors will be saddled with 
antiquated equipment,” he argues. 

Yet to stay competitive, the U.S. has 
to capture more of today’s intermediate 
markets for remote power generation, 
concede industry executives. Most are in 
the Third World, “where those who 
need photovoltaics the most are least 
able to pay for it,’ says Clyde Ragsdale, 
marketing manager at Solavolt. 

Though the DOE is passing the word 
about the feasibility and favorable eco- 
nomics of photovoltaics for such uses as 
water pumping and refrigeration, it 
can’t possibly stimulate sales as much 
as the low-interest, long-term loans of- 
fered by the Japanese and Europeans in 
exchange for direct procurement of 
their products, Ragsdale says. “The 
U.S. is reluctant to let the photovoltaics 
industry piggyback on aid programs, 
with the result being an unlevel playing 
field,’ adds Solarex’s Ream. 

HELP AT HOME. Domestically, the indus- 
try consensus is that it is essential that 
the lawmakers renew the tax credit and 
at least consider promoting cooperative 
ventures between photovoltaics makers 
and electric utilities. But the critical 
question is, “Is the U.S. going to boost 
sales as fast as Japan closes the techno- 
logical gap?” asks the Solar Energy In- 
dustries Association’s Sklar. Not likely, 
he answers, until Washington “takes off 
its ideological blinders and actively pro- 
motes the market.” And, as long as pho- 
tovoltaics lacks a political heavyweight 
to spearhead its cause, even the best- 
intentioned DOE endeavors will be seen 
“as low-level projects forced by Con- 
gress rather than a high-priority initia- 
tive of the American government.” 













































































NOVEL. Arco Solar Corp. offered the first 
amorphous solar cell for power applications. 
























tery recharger with 6% efficiency and a 
20-year design life. “It’s been over a 
year now and the Japanese have yet to 
match our achievement of inventing a 
process to coat large areas with semi- 
conductor-grade material,” asserts Ar- 
co’s vice president of R&D, Charles Gay. 



































Firms have had. to 
back away from more 
adventurous avenues’ 



































But there is concern the U.S. techno- 
logical lead in amorphous silicon might 
be offset by Japan’s economy-of-scale 
advantage. That, coupled with Tokyo’s 
strong commitment to photovoltaics— 
R&D grants will total $70 million this 
year, 19% above the U.S. level—posi- 
tions the industry to compete more ef- 
fectively than the U.S. for business 
needed to expand sales and hence drive 
production costs down and quality up. 
Despite the U.S. technological lead, 
Japan currently leads the world in the 
manufacture and sale of amorphous sili- 
con cells. This year Japan will deliver 7 
MW of amorphous silicon compared to 
only 0.6 MW by U.S. producers, esti- 
mates Maycock of Photovoltaic Energy 
Systems. Nearly all that output consists 
of 8- to 10-uW solar chips for consumer 
products, primarily calculators, of which 
the industry will ship 100 million units. 
“Exploiting amorphous silicon for cal- 
culators was a brilliant move that 
pushed Japan into the forefront of man- 
ufacturing technology,’ says Robert 
Steele, an analyst with Strategies Un- 
limited, a Mountain View, Calif., market- 
research and consulting firm. Produc- 
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ITU MEMBERS COMPROMISE 
ON SATELLITE SLOTS 


THIRD-WORLD GAINS LEAVE U. S. PLANS INTACT 








by Robert T. Gallagher 





GENEVA 
he fight over geostationary 
satellite slots between the in- 
dustrialized nations and the 
Third-World bloc ended as ex- 
pected [Hlectronics, Aug. 26, 
1985, p. 830}-in a compromise. Satellite 
projects from the U.S. and its allies will 
suffer little, if any, disruption as the 
result of the agreement reached at a 
mid-September meeting of the Interna- 
tional Telecommunications Union (ITU). 
The developing countries got an allot- 
ment scheme guaranteeing each of them 
at least one geostationary orbit slot. 

The compromise culminated the ITU’s 
First Session of the World Administra- 
tive Radio Conference on the Use of the 
Geostationary-Satellite Orbit, commonly 
known as ORB(1). Because the _allot- 
ment scheme is restricted to certain ‘“‘ex- 
pansion bands’’—satellite transmission 
frequencies that are not yet widely 
used—it will have little impact on fixed- 
satellite-service projects planned by in- 
dustrialized countries. Such services 
can include telephone, television, data, 
and image transmissions. 

“T find the compromise very equita- 
ble, and the proof of this is that every- 
one is equally dissatisfied,” quips 
Noureddine Bouhired, director of the 
Algerian delegation to ORB(1) and one 
of the most vocal spokesmen for the 
rights of the developing countries. 

Most delegates agree the outcome 
of ORB(1) is indeed balanced. Still, the 
compromise process was far from 
painless. One measure of the difficulty 
is that the five-week conference was 
scheduled to end on Friday, Sept. 18, 
but continued through the weekend. 

The extension was necessary to fi- 
nalize wording of the various docu- 
ments arising out of the meeting. But 
the essential accord was reached on 
Thursday night. That was when all 
delegations agreed to a plan whereby 
bandwidths of 800 MHz each for 
uplinks and downlinks in two transmis- 
sion bands would be subjected to an 
allotment scheme to be defined by the 
meeting’s second session, ORB(2). 
That meeting will be held in 1988. 

The first to be allotted is the 4/6- 
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GHz, or C, band, where the currently 
unused frequencies from 4.5 to 4.8 GHz 
will serve as downlink, and a yet-to-be- 
determined 300-MHz bandwidth in the 
frequencies between 6.425 and 17.075 
GHz will be chosen as uplink. 

The remainder of the allotted frequen- 
cies will come from the 11/12- to 14- 
GHz, or Ku, band, where the comple- 
mentary 500 MHz of bandwidth will be 
designated. Should these frequencies 
prove insufficient for users’ needs, a 
new procedure to be defined at ORB(2) 
will improve the chances that developing 
countries have of staking their claims to 
the remaining frequencies. Developing 
countries had been concerned that the 
burgeoning number of planned fixed- 
satellite-service entries would exhaust 
the C band, where technology is ripe 
and relatively inexpensive. 

The compromise’s only fallout on ex- 
isting communications seems to be in 
the U.S., where C-band frequencies are 
in limited use for domestic services. 


sill 


6/4 GHz IS MOST CROWDED 





“We use those bands for services that 
are not usually considered standard sat- 
ellite services, like common-carrier radio 
and transmission of TV services to be 
distributed by cable,” says Ambassador 
Dean Burch, director of the U.S. dele- 
gation. “This agreement puts all of 
those services under a cloud.” 

Burch and other members of the U.S. 
delegation admit, however, that there 
are sufficient alternatives for these ser- 
vices to render the impact of the ORB(1) 
accord negligible in concrete terms. 
Nonetheless, the agreement goes signif- 


icantly beyond what the U.S. delegation 


had hoped to achieve in its most optimis- 
tic scenario for the conference. “We will 
not be going home claiming any drama- 
tic victories, but it could have been 
much worse,” Burch comments. 
HOLDING THE LINE. The U.S. had want- 
ed to keep any allotment scheme con- 
fined to the expansion frequencies of 
the C band, and Burch even went so far 
as to contend at the beginning of the 
conclave that the Ku band was outside 
the conference’s jurisdiction. But with 
a long list of developing countries call- 
ing for formalized allotment of all fre- 
quencies, the seed had been sown in 
the one-nation one-vote ITU for a plan 
the U.S. would have considered to be 
intolerable. 

In fact, just days before the compro- 
mise that determined the outcome of 
the meeting, U.S. delegates were talk- 
ing about filing formal reservations to 
that outcome, with the U.S. dissociat- 
ing itself from the conference’s final 
report. One reason is that U.S. offi- 
cials were convinced the expansion 
bands being offered were more than 
enough to satisfy the needs of Third 
World countries. Another is their con- 
viction that over-planning would create 
a bureaucratic bottleneck that could 
seriously impede future fixed-satellite- 
services systems. 

Most delegates agree the mere sug- 
gestion that the U.S. might not recog- 
nize the outcome of the conference de- 
terred the developing countries from 
pushing their allotment schemes too 
far. A planning scheme that lacked the 
support of the country with the 
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world’s most ambitious plans for fixed- 
satellite services would be of little val- 
ue, they reason. 

Though settling the question on the 
use of the geostationary-satellite orbit, 
ORB(1) also tackled two important and 
related questions. One was a provision 
in the allotment scheme recognizing the 
role of multinational satellite organiza- 
tions such as Intelsat, Eutelsat, and 
Arabsat. Passage of the motion marked 
the first time the ITU has given official 
recognition to such groups. 

The proposition to include such orga- 
nizations in the scheme—including their 
special requirements, such as the critical 
slotting necessary for international ser- 
vices—had the overwhelming support of 
Third-World countries, says Gil Carter, 
who headed Intelsat’s observer-status 
delegation to the meeting. 

Carter counts more than 50 develop- 
ing countries that lined up behind the 
proposal. Some of those nations—Gha- 
na, for instance—admitted they would 
probably never have their own domestic 
satellite service and planned to fill the 
gap by buying capacity from multina- 
tional vendors. Thus they saw inclusion 
of the multinational satellite organiza- 
tions in the scheme as essential to their 
own interests. 

‘Algeria was the first country to have 
the idea of using our satellites for its 
own communications program, and since 
we had some excess capacity, we were 
able to satisfy its needs,” Carter says. 
“We are now in the process of planning 
our future satellites so they can be used 
in this same role, and it’s a service that 














































The compromise Is 
limited to frequencies 
not yet widely in use 


SAO EE SEEN SEE ER RIT. 
is very important for lesser-developed 
countries.” 

The other question raised at ORB(1) 
came from the government of Colombia. 
The Colombians argue they and all oth- 
er equatorial countries have a claim to 
sovereignty over the part of the geosta- 
tionary-satellite orbit that passes over 
their territory. Colombia had already 
raised the issue at the United Nations, 
which advised that the ITU would be the 
proper forum. 

Other ITU members disagree with Co- 
lombia’s claim. Typical of most reactions 
was that of a European delegate who 
declared: “The entire thing is completely 
contradictory. How can we be here talk- 
ing about equitable access to the geosta- 
tionary-satellite orbit if there are certain 
countries that own it?” The issue gar- 
nered so little support that the Colombi- 
ans let it drop before the subject came 
to a vote. 
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Technology Update: 


Manufacturing 


Robots in plant automation, 
the integration of non-manu- 
facturing functions, and other 
innovations are revolutionizing 
manufacturing. Downloading 
inventory, cost, and design 
information (computer- 
integrated manufacturing) Is 
becoming standard. This 
report examines the newest 
techniques in the most 
advanced plants. 
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Rapidly changing technol- 
ogy in fiber optic and satel- 
lite transmission systems, 
local area and value-added 
networks, PBX and central 
office switches means a full 
range of new equipment to 
keep up with. This article 
tracks and analyzes the 
latest in these areas and 
projects the next wave of 


technology. 
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NEC NEWSCOPE 


THE FIRST PRACTICAL NON-VON 


NEUMANN COMPUTER IN FULL SWING. | 


EC's NEDIPS— NEC Data- 
Flow Image Processing 
System—the world’s first 
practical non-Von Neumann com- 
puter is performing well ata remote 
sensing technology institute 
in Tokyo. 

NEDIPS was originally developed 
for processing image data from 
satellite-borne synthetic aperture 
radar. It has reduced processing 


time to about 3 hours from over 100 
hours required by conventional 
mainframes. 

Our data-flow computer 
features three advantages over 
sequential processing. First, 
system performance is virtually 
unlimited by memory input/output 
speed. Instructions are executed 
in parallel automatically. 
Programming and debugging 





are easy because it adopts a 
functional language. 

NEDIPS, with a minicomputer 
like NEC’s MS serving asa host 
computer, consists of an efficient 
data-flow processor and memory 
subsystem which is expandable to 
64 Mbytes. Maximum processing 
speed is 159 MFLOPS. Superior 
speed and programming ease 
make the system highly suitable 
for diverse scientific calculations 
such as dynamics simulation 
and differential equations, signal 
processing and general image 
processing. 
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V20/V30FEATURE  LARGE-CAPACITY 





EXTENSIVE CMOS INFORMATION 








PERIPHERALS. | DISPLAY PAGER. 





T he first 16-bit members of 

NEC’s V-Series CMOS micro- 

processor family are available 

with CMOS peripherals. The 8-bit 

external bus V20 and full 16-bit V30 

fit into most existing systems and 

upgrade performance substantially. 
The V20 and V30 feature dual 

data bus architecture and other 


he new NEC D4a Information 
T Display Pager packs state- 

of-the-art technology into a 
credit card-sized unit weighing 
only 100 g(3.5 02). 

It receives, displays, and saves 

a total of 12 messages up to 
amaximum total of 
416 characters. 


hardware refinements to provide The maximum 
outstanding speed. The l0l-instruc- single message 
tion set includes bit operations, bit length 1s 352 


characters. Each 
message appears 
onthe 5 x / dot 
matrix Liquid Crystal 
Display (LCD), 16 char- 
acters at atime. These 
features enable detailed messages 
or instructions to be communicated 
to the IDP user. 

Up to eight current messages 
can be saved and recalled from 


field operations, packed decimal 
operations and stack manipula- 
tions. Power consumption rates a 
low 300mW in operation and 50mW 
for standby. 
Comprehensive CMOS peripher- 
als complement CMOS V20/V30. 
A CMOS coprocessor (floating point 
processor) and advanced DMA con- 
troller are well under development. 
System performance 1s further 
boosted with a multi-tasking Real 


the PORTAL memory. An additional 
four important messages can be 
selectively shifted to the VAULT 
memory, which protects them from 
being overwritten. 

The two unique addresses 
assigned to each unit provide both 
information display and priority 
tone-only services to the users. 

One of four optional alert modes 
is selectively programmed into 

m each unit. The ‘silent 
™ Secretary’ mode 
& delays received 
messages until it 
is convenient for 
the user to re- 
» view them. Also, 
) the number of 
messages 
received while in 
“a this mode will be dis- 
— onthe LCD." Visual Alert”’, 
with a blinking red LED, displays 
and saves incoming messages 
inmemory. ‘‘Quiet Alert’ sounds a 
low-level alert tone. ‘Vibration Alert”’ 
blinks the LED and vibrates while it 
displays and saves Incoming 
messages. 


















Time OS. Development tools 
include an In-Circuit Emulator, 


NEC TO SUPPLY FIVE EUTELSAT AND 





Relocatable Assembler, Pascal 
and C compilers. 


TWO SMS EARTH STATIONS. 





The V20 and V30 are to be alter- 
nately sourced by ae Inc., and 
Sony Corp. | 







s part of the European Com- 
A munications Satellite (ECS) 

System, NEC is supplying 
earth stations for five member 
nations of the European Telecom- 
munications Satellite Organization 
(EUTELSAT). Austria, Portugal, 
Switzerland and Turkey have 
ordered complete satellite com- 
munications systems, including 
TDMA/DSI (digital speech inter- 
polation) terminal equipment. NEC 
has already supplied to Belgj1uma 
high-performance 18-meter diame- 
ter dish antenna and low-noise 


»PDT7108 


amplifier subsystems. 

The latest digital technology will 
be used for telephone transmission 
to effectively use satellite transpon- 
ders. The TDMA/DSI system will 
permit each station to transmit fora 
fraction of asecond using the whole 
bandwidth of the transponder. The 
EUTELSAT series of satellites also 
forms a special network called the 
Satellite Multi-Service (SMS) System 
primarily for business users. NEC 
has also received orders for two 
SMS and two TV uplink earth stations | 
from Norway. 


NEC 


Now, an array of PGA sockets to take you from 
design to finished product, with quality and reliability 
all along the way, and productivity at the end. 


At the test stage, our ZF high-cycle socket. Maxi- 
mum pin protection for aminimum twenty-five thousand 
cycles. Unbeatably rugged, where you need it most. 


At the burn-in stage, our economical Z\F socket 
in a high-temp housing—tough performance at a 
tough-to-beat price. 

And at the production stage, a choice. Our true 
sero-insertion-force economy sockets in standard 
housing material. Or our low-cost low-insertion- force 
sockets. LIF sockets feature dual-height contacts — 
very gentle with delicate substrates. 


All these low-profile winners are available in a 
range of sizes with choice of plating too. From the 
company that gives you complete substrate-to-boar« 
interconnect support. A 
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ZIF High Cycle Socket 

¢ Contacts normally-closed 
e Minimum 25,000 cycles 

¢ Housing suitable to 150°C 


AMP is a trademark of AMP Incorporated 
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ZIF Production Socket 


e Contacts normally-closed, 
contact wipe during closing 

e Available in high-temperature 
material for burn-in 
applications. 


LIF Production Socket 


Ui SRRR AGRE aHeRaRMaR SEH omanaeHe! 


V/ 








© Call (717) 780-4400 


e Usessame boardareaas andask for the 


substrate 


e Dual height contacts for 


low insertion force 


AMP PGA Socket Desk. 
AMP Incorporated, 
Harrisburg, PA 17105. 


AAINIF interconnecting idea 


Circle 39 on reader service card 
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JAPANESE PARTNER IS 
TOP PRIORITY FOR ATEQ 


JOINING WITH CANON IS ESSENTIAL FOR SUCCESS 
OF STARTUP’S UPCOMING CHIP-MAKING PRODUCT 


BEAVERTON, ORE. 
Wwe the founders of Ateq Inc. met 
with investors in May 1984, they 
coaxed $3.5 million in first-round ven- 
ture financing from the group with 
three promises. Two of Ateq’s commit- 
ments were standard: demonstrate a 
prototype of their first product, a chip- 
processing system, and set up beta-test 
sites to test that product. But their third 
promise was highly unusual: sign up a 
Japanese partner. 

Until recently, a U.S. manufacturer 
of chip-processing equipment would not 
have even considered following such a 
strategy. But this route is becoming 
necessary for American companies that 
want to succeed in the chip-processing- 
equipment market, because the Japa- 


CHIP-TOOL OUTLAYS: HALF SPENT ON WAFER GEAR 


TOTAL SEMICONDUCTOR CAPITAL 
EQUIPMENT — WORLDWIDE 


7 SEMICONDUCTOR-PROCESSING 
4+ EQUIPMENT — WORLDWIDE 





1984 MARKET — $6.3 BILLION 
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nese market is seen as the touchstone 
for this type of equipment. 

“If equipment suppliers want to be on 
the leading edge, they must sell in Ja- 
pan first,” says Dan Hutcheson, vice 
president of VLSI Research Inc., a mar- 
ket research company in San Jose, 
Calif., that tracks the industry. This is 
especially true for manufacturers of wa- 
fer-processing equipment, since fully 
half of all expenditures for chip-making 
equipment are earmarked for these big- 
ticket items, Hutcheson says. 

There is another reason why market- 
ing in Japan is important for equipment 
vendors, Hutcheson argues. Japanese 
chip vendors have achieved great suc- 
cess in world markets, especially with 
dynamic random-access memories. 

“Memories are always the 
toughest parts to make,’ he 
says. Because of this, Japanese 
_| vendors are always on the look- 
| out for the latest chip-making 
equipment, he believes. “U.S. 
| [chip-making] companies won’t 
_ | always buy the latest equipment 
_| when it first comes out,” Hut- 
_| cheson explains. ‘“Semiconduc- 
_ | tor-processing-equipment mak- 
_ | ers’ bread is buttered in Japan a 
| lot more than in the U.S.” 
|  Ateq has kept all three of its 
| promises to first-round inves- 
_| tors. The company, founded in 
_| November 1983 by three former 
_| Intel Corp. executives, had its 
| first fully functional product 
| prototype operational in April. It 
__| arranged beta sites about a 
mw month later and hopes to an- 


JAPAN’S MARKET SHARE FOR CHIP-PROCESSING EQUIPMENT GROWS 


1985 MARKET — $7.3 BILLION 












SOURCE: VLSI RESEARCH INC. 


company will say only that it’s for wa- 
fer-processing-related activities—in 
about a month. And in May, Ateq 
signed an agreement with Canon Sales 
Inc., Tokyo. 

Ateq’s reason for seeking a Japanese 
partner and penetrating the Japanese 
market is simple: market size. Out of 
1984’s $6.3 billion worldwide market for 
all semiconductor capital equipment— 
from test gear to chip-handling robotic. 
equipment—Japan accounted for just 
over 30%. VLSI Research estimates that 
Japan’s share will grow this year to 36% 
of the expected $7.3 billion market. The 
U.S. will slip to 60% from 1984’s 64%. 

In Ateq’s view, the best way to cap- 
ture part of that Japanese market is to 
compete with the Japanese in Japan. 
“The only way to create a major com- 
petitive force in Japan early in the life 
cycle of our product is to establish a 
relationship with a Japanese partner 
and launch our product in both the U.S. 
and Japan in parallel,” says Barry Cox, 
senior vice president of Ateq. 
REPRESENTATIVE. “You almost have to 
market in Japan,’ notes Hutcheson of 
VLSI Research. “The only problem is 
finding a representative.”’ Ateq selected 
Canon, a major force in Japan in optics 
and office automation, to sell and ser- 
vice Ateq products there. 

“It was very smart of Ateg to sign up 
Canon,” says Hutcheson. “They’re one 
of the top [chip equipment] vendors in 
the world. They’re tough to beat. They 
don’t compete with Ateq and they offer 
a strong, very complementary product 
line.” 

Canon is the second-largest supplier 
of semiconductor capital equipment in 
the Japanese market, next to Tokyo 
Electron Ltd. Canon already has a ma- 
jor established field sales and service 
organization to support semiconductor 
capital equipment sales, and is highly 
respected both in the Japanese market 
and worldwide. 

Another good reason for having a 
representative in Japan is 
cost saving, says Hutche- 
son. “Most startup compa- 
nies are strapped for cash 
and they can’t support 
their products in Japan.” 
Having someone like 
Canon watch out for Ateq 
will free the company of 
this burden. 
| One market watcher, 
| who declines to be identi- 
| fied, notes that although 
Canon is a leading micro- 
lithography systems ven- 
dor, the company does not 
have a good reputation as 
a representative for other 
vendors’ equipment. 
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‘Is known for copying 
designs of the companies they represent 


Canon, he says, 


and dumping their partners.” He cites 
the case of Silicon Valley Group Inc., a 
San Jose, Calif., maker of wafer-pro- 
cessing equipment that saw its goods 
copied by Canon. An executive of Silicon 
Valley Group declined to discuss the sit- 
uation. 

Indeed, Ateq has put some safeguard- 
ing provisions in its contract with Canon 
to protect its interests. The startup was 
aware of the Canon-Silicon Valley Group 
problems, according to Cox. “In fact, 
Canon brought it up,” he says. 

In his opinion, it was a case of a busi- 

ness relationship that went sour. “We 
were convinced that the risk for us of a 
similar situation was low,” Cox says. He 
notes that the contract between Ateq 
and Canon contains “mutual covenants 
that deal with it. We feel comfortable 
with the contract.” 
JOINT EFFORT. A possible future goal of 
the partership, Cox points out, could be 
a joint manufacturing venture in Japan, 
since Canon already has the technical 
expertise to manufacture reliable preci- 
sion equipment to extremely tight man- 
ufacturing tolerances. 

The management 
team of Ateq—former 
Intel executives Neil 
Berglund as president 
and chief executive of- 


Ateg got help from 
potential users for 
product definition 


cal product definitions on their initial 
products. 

This was accomplished by establishing 
technical advisory groups of potential | 
customers and with a group of presti- | wim 2 us 
gious technical consultants. At present, “Seki 1g to ex aad its ¢ RAE 
the company has two advisory groups | engineering an Penbes ee unit ee 
of IC manufacturers, one for Ateq’s 
first system and another for a future 
system. Each group works with Ateq on | Pa 
product specifications, future product di- | cor 
rection, technical information exchange, | C 
and product and concept testing. 

Ateq’s consultants include Bill Old- 
ham of the University of California, 
Berkeley, a photolithography expert and 
member of Ateq’s board of directors; 
VLSI software design pioneer Carver | CAE, 
Mead of Cal Tech; Leo Beizer, a laser | HP I 
technologist in New York; and Robert - 
Sproule of Pittsburgh, who aids in basic 
computer architecture development. 

‘When we began looking at where we 
wanted to focus our initial attention in 
semiconductor processing, we hit upon 
the area between physical layout and 
the fully patterned wafer,’ Cox says. | 
This area represents the largest current on 
bottleneck in IC processing, he says. | 
Throughput times 
from engineering tape 
to prototype units are 
typically 12 to 14 | 
weeks. But about half | ny 
this time occurs be- | sp 
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ficer, Ken YUC Vil __U_!7U_aa_—! tween tape and physi- | 


president of development, and Cox—be- 
lieves strongly that semiconductor- 
equipment makers have not been not 
fillmg the needs of the integrated-circuit 
industry. 

“We believe the single limiting item in 
IC technology development is the avail- 
ability of machines that can hold the 
tolerances necessary for even denser 
very large-scale integration,’ notes Cox. 
To fill that need, Ateq’s team decided to 
focus on making especially good techni- 


PARTNERSHIP. Ateg president Neil Berglund (left) and senior vice president Barry Cox | 
believe semiconductor-equipment makers have not been filling the needs of the IC industry. 
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cal layout. In the future, this bottleneck | @ py 
will become even worse as custom and | « 
semicustom chips proliferate. ee 
Ateq’s management also concluded 
that, to succeed in the IC-processing 
market, the equipment must be utilized 
for every wafer rather than in a sam- 
pling procedure. Ateq’s initial products, 
which focus on solving problems _be- & N € 
tween the design tape and the fully pro- | I 
cessed wafer, should see each wafer | pis yas use in oie aie 
several times. Jerry Lyman | tions, anda a eee ote color 
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le tips ‘and disk ‘storage drives 
- used with minicomputers, hopes to com- 
/ oe the cone iee by Oct. 1 


"MACHINE-VISION MAKER 
RAISES $3 MILLION 


7 Itran Corp., Manchester, N. H., a suppli- 
_er of machine-vision systems, ‘raised $3 
- million in a new round of venture fi- 
/nancing. The company said it plans to 
use the funds to expand its product de- 
velopment, marketing, and production 
| capabilities. Founded in 1988, [tran mar- 
| kets vision systems that can inspect 
parts on factory floors at high speed. 
_ The company supplies systems to Gener- 
_al Motors Corp., among others. 
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WASHINGTON 
Cz the U.S. cope in 
the wake of a disas- 
ter that causes informa- 
tion systems to collapse? 
That was the question 
posed in a recent report 
by Robert Lee Char- 
trand, senior specialist in 
information policy and 
technology at the Li 
brary of Congress. His 
conclusion: the U.S. is ill 
prepared because it has 
become overdependent 
on high technology for 
crisis control. Now the 
Federal Emergency 
Management Agency is 
looking into the recom- 
mendations in his study. 

“My message’ was 
that the cost to society is too high to 
have all our eggs in one basket,” says 
the veteran technologist. Computer tech- 
nology is vulnerable to disruptions, he 
says, and workers need to be trained in 
manual backup operations. 

Chartrand’s conclusion is characteris- 
tic of one who looks at technology from 
a pragmatist’s viewpoint and as a result 
believes that “someone has to lead the 
way and act as a catalyst in bridging 
the gap between theory and practice.” 

Chartrand does not hail from a tech- 

nology background, however; he started 
his career with a master’s degree in his- 
tory from the University of Missouri. In 
the 1950s, as a naval intelligence special- 
ist, Chartrand’s interest was drawn to 
computer technology when he realized 
the potential efficiency and productivity 
benefits of converting manual tasks into 
electronic ones. 
JAZZY STUFF. Chartrand followed up his 
interest by joiming Thompson-Ramo- 
Wooldridge (now TRW) Inc., where he 
led a team that designed the first data- 
processing system for interpreting Air 
Force reconnaissance photos. “It was 25 
years ago, but we were doing really 
jazzy stuff.” 

In addition to setting the specifica- 
tions for the system, Chartrand had to 
design the tests to evaluate it. So he 
created a mythical country to simulate 
real-life conditions to test the system’s 
interpretative capabilities. 

The Kansas City, Mo., native moved 
on to IBM Corp.’s Federal Systems Divi- 
sion, where he again headed a cutting- 
edge project. This was to computerize 
the 7-million-word U.S. legal code under 
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COMPUTERS CAN’T COPE, 
SAYS HIGH-TECH GURU 





FIRST. Robert Lee Chartrand pio- 
neered information technologies. 


a government contract. 
Under another govern- 
ment contract at IBM, 
he wrote a report on 
how to design a mobile 
image-processing system 
for military missions. 

In 1966, Chartrand 
was invited to become 
the first adviser to Con- 
gress on information sci- 
ence. His first mission 
was to chart a master 
plan to computerize the 
Library of Congress’s 
massive card catalog 
and periodical data base. 

Following that, Char- 
trand set out to modern- 
ize the Congressional 
Research Service, which 
is charged with respond- 
ing in written form to the daily barrage 
of information requests from Capitol 
Hill lawmakers. His most important con- 
tribution was the creation of issue 
briefs—information abstracts that span 
400 topics and are updated electronically 
every few months. 

Now Chartrand is involved in a pro- 
ject for the American Federation of In- 
formation Processing Societies. He will 
chair a panel of government and indus- 
try experts who will prepare position pa- 
pers to guide lawmakers involved in set- 
ting information policy. -—Karen Berney 


HOW RENSING GOT 


HIS ROBOT WORKING 


DEER PARK, N. Y. 
fies year was 1983, 
and Bruce Rensing 
wanted to propel the 25- 
year-old Renco Electron- 
ics Inc., a small family- 
owned and_ operated 
manufacturer of  coil- 
wound electronic prod- 
ucts, into the era of 
mechanized production. 
He decided that robots 
would be a simple means 
to give the company an 
edge over its competi 
tion from the Far East. 
Bringing robots into 
the factory was more of 
a project than Rensing 
had expected. “We went 














out and bought our first robotic arm— 
and it sat in the box, unopened, for over 
a year,” recalls Rensing. That robot, an 
$8,500 Microbot Alpha by Tomy Ine. 
with its own dedicated controller, came 
with something that no one at Renco 
either expected or understood—an in- 
timidating two-volume set of operating 
manuals. 

“We realized we didn’t have the night 
complement of people to make it worth- 
while and workable in the factory,” he 
says. “But we never lost sight of the 
fact that we knew it had to be done if 
we were going to remain competitive.” 

Rensing wound up hiring an engineer 
to work with his machine shop in devel- 
oping applications and programs for the 
robots. The 32-year-old company presi- 
dent says there was hardly time to deal 
with robots—his hands were full 
enough just pulling the company reins, 
which he had taken over from his father 
two years before. 

A musician by education and inclina- 
tion, Rensing spent two years at the 
Berklee College of Music in Boston be- 
fore his father hired him for less than 
$200 a week. He made so little, he says, 
that he had to supplement his income by 
playing in a wedding band. In his spare 
time, he composes commercial jingles 
and is planning to produce a play. 

Today, Renco has two working robots 
on its factory floor, with a third being 
readied. Used to dip-solder lead connec- 
tions on coils and transformers, the ro- 
bots have more than doubled productivi- 
ty in the line on which they work. 

“The person feeding the robot, who 
had been pacing herself by the solderer, 
was able to increase her productivity. 
We better than halved the man-hours in 
secondary soldering and finishing.” 

Work stations that once required two 
people, one to solder and a second to 
prepare device dipping, now need only a 
single person to prepare the parts and 
feed the robot. “That other person can 
do something else now,” Rensing says, 
emphasizing that he is not 
planning to replace his 
crew of 100-plus factory 
workers. 

Now Rensing’s ambi- 
tions for the robots have 
become more elaborate. 
He would like to use the 
machines for testing as 
well as for more sophisti- 
cated soldering opera- 
tions, and he hopes to 
have at least 10 on-line ro- 
bots running within the 
next year.—Tobias Naegele 


UP AND RUNNING. It took 
Bruce Rensing over a year to 
get robots on the assembly 
line in his factory. 
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It certainly is. In fact, we've made it an ongoing, worldwide 
company goal. 

This resolution is just one part of a long-term, all inclusive program 
that enables us to compete successtully with electronics vendors from 
every part of the world. 

And the results have been heartening. 

One of the highest tributes a customer can pay a supplier is 
product "‘certification:” When a product is certified, it is judged to be of 
such high quality that incoming shipments co not have to be inspected. 

In France, our plants are certified by some of the leading car 
makers of Europe for ignition systems and automotive bridges. We 
build modules at our automotive and industrial electronics facility in 
Angers, and components are produced at our semiconductor plant 
in loulouse. 

At launusstein, Germany, where we produce pagers, two-way 
radios and base stations, customers submitting product performance 
review cards reported a satisfaction rate of 99.74%. 

Atour semiconductor facility in East Kilbride, Scotland, Motorola's 
already high level of quality improved by a factor of ten during the last 
four years! And, we now have customers who register zero defects at 
their incoming inspection. | 

We are proud of the progress we have made in terms of programs, 
equipment and methods, but, after all, itis the people of Motorola 
who make them work. No quality control program can ever succeed 
without a genuine appreciation of the importance of quality merchan- 
dise in the marketplace, by the people who make that product. 

But perhaps the ultimate answer to the question posed at the start 
is this: 

Itis not only possible, but with today’s level of worldwide com- 
petition, it is also imperative. 

Worldwide, Motorola is a $5.5 billion (U.S.) electronics company 
doing business on five continents. We number 100 thousand people, 
and we share a deep dedication to the service of our customers in 
voice and data communication, computers, semiconductors and com- 
ponents for defense, aerospace, automotive and industrial electronics. 


(AA) MOTOROLA | World Leaderin Electronics 
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MAKERS EXPLOIT GRAB BAG OF CIRCUIT AND PROCESS IMPROVEMENTS 
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by Bernard Conrad Cole 


ate arrays got off 
to a roaring start 
in the mid-1970s af- 
ter producers be- 
gan offering them 
as a lower cost, faster-to-de- 
sign alternative to full-custom 
integrated circuits. But power- 
ful challengers, notably pro- 
grammable logic arrays and 
standard cells, began showing 
up in the marketplace, and 
gate arrays had to fight hard 
to maintain their lead. Even 
full-custom chips are building 
up speed with the introduction 
of faster design techniques 
such as silicon compilation. 
Nonetheless, gate arrays are 
maintaining their lead in the 
exploding market for applica- 
tion-specific ICs by exploiting a 
grab bag of circuit and process 
improvements that enable them to design denser and faster 
circuits. 

To increase density, gate-array designers are moving to 
multilevel interconnection schemes and various architectures 
that eliminate channels. Tc improve speed, they are develop- 
ing a variety of alternative metalization procedures to de- 
crease resistance and path delays as well as scaling ever 
closer to submicron geometries. Some vendors are shifting 
from silicon to such materials as gallium arsenide to improve 
speed even more. To improve design flexibility, many gate 
arrays are becoming more structured and reconfigurable—in 
some respects taking on the look of standard cells. 

The resulting flood of faster, denser gate arrays is expected 
to enable them to continue to grow in sales, rising from about 
$1 billion this year to nearly $3 billion in 1990, which would 
give them nearly one third of the ASIC market, according to 
Dataquest Inc. Market estimates from Integrated Circuit En- 
gineering Corp. are somewhat more conservative, but they 
indicate the same strong growth—from about $455 million in 
1984 to $1.4 billion in 1990. 

As in most other areas of electronics, CMOS is the process 
of choice in gate arrays. Until recently, the state of the art 
was two levels of metal, one level of polysilicon, and 2-~m 
geometries. Depending on the vendor, the size of the array, 
and the loads being driven, these specifications result in gate 
speeds ranging from 1.2 to 2 ns, clock speeds up to 25 MHz, 
and densities as high as 10,000 to 15,000 gates. 

Typical of the offerings from many gate-array manufactur- 
ers is the LL7000 series from LSI Logic Corp. of Milpitas, 
Calif. The series provides gate densities as high as 10,000, 
gate times as low as 1.4 ns (2.4 ns typical), and clock speeds 
approaching 25 MHz. Power dissipation at 10 MHz is as low as 
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175 mW. CMOS gate arrays of 
similar speed and power are 
emerging from most of the 
major gate-array manufactur- 
ers as well as from a few new- 
comers, including Motorola, 
National Semiconductor, and 
General Electric. 

But standard-cell designs 
are emerging that promise 
densities as high as 20,000 to 
25,000 gates and clock speeds 
approaching 35 to 40 MHz, us- 
ing roughly comparable 2-um 
design rules and two-level met- 
al interconnections. Thus gate- 
array vendors are finding it 
necessary to push their tech- 
nology harder to stay ahead of 
the competition. 

Responding to the challenge, 
some are taking the most di- 
rect route to higher levels of 
density and speed—using sheer brute force to push photoli- 
thography down below 2 ym. David Wick, application engi- 
neering manager at Honeywell Inc.’s Digital Products Center 
in Colorado Springs, says the company has developed a 1.25- 
um double-layer-metal CMOS process for its HC20000 series 
of gate arrays that achieves densities as high as 20,000 gates 
and speeds approaching 400 ps for a two-input NAND gate 
(Fig. 1). 

NEC Electronics Inc. builds its wDP65000 series of gate 
arrays to 1.5-um dimensions. The Sunnyvale, Calif., company’s 
two-layer-metal silicon-gate CMOS process yields gate densi- 
ties as high as 19,600, per-gate speeds as low as 1.4 ns, and 
gate clocks as high as 35 MHz. | 

In San Diego, Fujitsu Microelectronics Inc. has just entered 
the market with a 20,000-gate array fabricated with 1.75-um 
geometries using a twin-tub CMOS process (Fig. 2). The 
C20000uH boasts a l-ns typical gate-delay time, according to 
custom products marketing manager B. Gary Hess. 


SPEEDY BIPOLARS 


Pushing deep into the bipolar arena is a subnanosecond 
8,000-gate array from Toshiba Ltd., Kawasaki, Japan. Fabri- 
cated in a 244m process that combines CMOS and silicon on 
sapphire and uses two-layer metalization, the array is capable 
of propagation delay times at the gate level of no more than 
870 ps. Typical power consumption is 300 mW when 6,000 of 
the internal gates are used at 12.5-MHz operation. 

Hitachi Ltd. is trying to keep a foot in both camps. The 
Tokyo company uses a combined bipolar-CMOS circuit tech- 
nique to fabricate gate arrays with densities up to 2,500, 
internal propagation delays from 850 to 920 ps, and a power 
dissipation at the chip level of only 650 mW at 16 MHz. Unlike 
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some implementations that use bipolar in 
the periphery and CMOS in the core, Hita- 
chi’s HG28 series mixes bipolar and 
CMOS transistors throughout the device 
(Fig. 3). 

The basic cell structure in the combined 
bipolar-CMOS gate array is a trio of de- 
vices: a p-MOS transistor, an n-MOS tran- 
sistor, and an npn bipolar transistor. The 
n- and p-MOS devices are active through- 
out the chip. The npn structure is used 
only in those portions requiring higher 
speed and bipolar loading. 

By changing four layers of masks (con- 
tact holes, first metal, via, and second 
metal), the first-layer-metal mterconnec- 
tions can be configured to incorporate the 
npn transistor or bypass it. Key to the 
formation of the bipolar transistor is the 
thickness of the thin epitaxial layer at- 
tained using a buried n+ and p+ struc- 
ture. It must be no less than 1 wm thick. 
If more, the bipolar performance of the 
npn structure degrades, and the junction 
capacitance of the MOS structure be- 
comes dominant. The mix of bipolar to 
CMOS placed on the chip varies with the 
function to be performed. 

As CMOS gate arrays nudge their way 
into the high-speed arena at the low end, 
vendors of bipolar designs have found it 
harder to maintain their market share. As 
a result, many are optimizing their cur- 
rent designs as well as moving to more 
advanced circuit implementations, such as 
emitter-coupled logic, to boost speed. 

Advanced Micro Devices Inc., Sunny- 
vale, initially used its 2-um IMOX-S pro- 
cess to fabricate two families of ECL- and 
TTL-compatible products. In the 1,800- 
gate AmMPA1850, the process achieved 
gate propagation delay times of 850 ps, 
typical, and toggle frequencies up to 200 
MHz. AMD hiked up those figures in its 
AmMPA3500 series (Fig. 4). Densities 
reach 5,000 gates, gate delays are as low 
as 350 to 600 ps, and toggle frequencies 
are as high as 500 MHz. 

Using a paired-gate structure and an 
advanced silicide-based-transistor bipolar 
process, Mitsubishi Electric Corp., Itami, 
Japan, developed a 5,000-gate ECL array. 
Its gate propagation delays approach 190 
ps at 3.28 mW per gate, unloaded, and 280 
ps, loaded. 

Honeywell’s second-generation 2-1m 
advanced digital bipolar process, called 
ADB-II, achieves 5,000-gate densities and 
toggle frequencies up to 800 MHz, says 
Wick. The company’s HT5000 series, fab- 
ricated using current-mode logic internal- 
ly and low-power Schottky logic external- 
ly, offers typical gate delays of 600 ps. 
He says the HE2000 series, with current- 
mode logic used internally and ECL exter- 
nally, realizes typical gate delays of 300 
ps (unloaded) at 1 mW per gate, versus 
300 ps at 5 to 6 mW for a standard ECL 
array of comparable size. 

Just entering into production devices is 
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1. BIG AND FAST. Using a 1.25-um double-layer-metal CMOS process, Honeywell's Digital 





Products Center fabricated the HC20000. The array, which consists of 20,000 gates, boasts 


delays as short as 400 ps for a two-input NAND gate. 








2. TWIN-TUB ENTRY. Fujitsu Microelectronics entered big arrays with the C20000uH. The 
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3. MIXED BAG. The basic cell structure in Hitachi’s bipolar- 


CMOS array i 





see 


s a trio of transistors—p-MOS, n-MOS, and npn bipolar. The n- and p- 


MOS devices are active throughout the chip; the npn structure is active only in areas requiring higher speed and bipolar loading. 





Honeywell’s next-generation ADB-III process, which features 
1.25-um dimensions. It will enable the fabrication of 15,000- 
gate arrays with gate propagation delays of 500 ps and toggle 
frequencies approaching 1 GHz at 300 mW per gate. In devel- 
opment is a fourth-generation bipolar process that will shrink 
feature sizes to half a micron, allowing gate densities up to 
40,000 at one fourth the gate power (70 »W at 1 GHz). 


1-MICRON DESIGN 


Nippon Telegraph & Telephone Public Corp.’s Atsugi Elec- 
trical Communication Laboratory in Kanagawa, Japan, is at 
work on a 2,500-gate array fabricated with a super-self- 
aligned-bipolar process using l-uwm design rules. Combined 
with a macrocell-like design approach, the super-self-aligned 
process makes possible an 80-ps per gate propagation delay 
with no more than 2.6 mW per gate. A 16-bit parallel multipli- 
er implemented with this array uses the equivalent of 3,000 
NOR gates, about 70% of the total internal cell count. Multiphi- 
cation time is 7.5 ns and the chip’s power dissipation is about 
2 W. In the super-self-aligned bipolar approach, achieving the 
needed low base-collector junction capacitance and low base 
resistance means the widths of the emitter-base contact, as 
well as the base-emitter separation, must all be held to less 
than half a micron. | 

Siemens AG, Munich, has a 9,000-gate bipolar-ECL master- 
slice with a 150-ps delay time for the internal gates. Designed 
to be pin compatible with the ECL 100K and 10K families, the 
internal circuits are built from CML switches with 1 mA cur- 
rent and 500 mV swing. Input/output buffers (200 ps and 750 
ps, respectively) convert the CML levels to standard ECL 
levels. Making use of an internal three-level series-gating 
scheme to reduce delay and power when implementing com- 
plex functions, a 4-bit multiplexer with one current switch 
would have an effective gate delay of no more than 150 ps 
and a power consumption of 7.5 mW per gate. 

Key to the array’s performance is Siemens’ third-generation 
oxide-isolated process (OXIS III), which features a self-aligned 
emitter-base structure in polysilicon. The process improves 
speed in three ways: through self-aligned processing, which 
reduces transistor area; through the polysilicon emitter effect, 
which boosts emitter efficiency; and by lowering base resis- 
tances. In addition, Siemens uses poly resistors with low ca- 
pacitive loads and simplifies local interconnection at critical 
transistor levels by using metal contacts to poly layers out- 
side the active regions. 
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Responding to the need for higher speeds than are available 
with bipolar ECL, a number of vendors are bringing out gate- 
arrays that use GaAs. Among the first versions on the market 
is the Q-chip from TriQuint Semiconductor Inc., Beaverton, 
Ore. It is fabricated using a process based on 1-~m depletion- 
mode metal-semiconductor FETs. 

Containing the equivalent of 140 gates, the device incorpo- 
rates 28 core cells and 24 I/O cells. Each core cell holds the 
equivalent of five gates and consists of 20 transistors and 8 
diodes. A D-latch can be built in one core cell; a master-slave 
flip-flop in two. Adding to the Q-chip’s flexibility, the 24 I/O 
cells are designed for easy adaptation to TTL, ECL, or CMOS 
circuits. The array’s clock rate is 2 GHz, and typical gate 
delays range from 100 to 180 ps. Future members of the 
family will have 500-gate densities, clock speeds approaching 4 
GHz, and typical gate delays of 65 to 95 ns. 


MES FET MACROCELL 


Harris Semiconductor Microwave Inc., Milpitas, offers the 
HMD-11100, a GaAs MES FET digital macrocell array with as 
many as 300 equivalent gates and speeds up to 3 GHz (Fig. 5). 
Fabricated with 1-wm minimum feature sizes, the array is a 
fixed-location device containnmg 48 AND gates, 8 NOR gates, 
88 inverters, 8 master-slave D flip-flops, 6 dual-phase clock 
driver/differential amplifiers, 16 input buffers, and 8 output 
buffers. The array’s I/O is designed for ECL compatibility. 
Outputs are configured to drive a 50-M load with 1-pF 
capacitance. 

As densities of these arrays get higher, they can be expect- 
ed to enjoy a two- to sixfold speed advantage over comparable 
ECL silicon-based devices, points out Bruce Hoffman, GaAs 
array product marketing manager for Harris. He attributes 
this to an electron mobility that is five to six times greater 
and a saturation voltage two times higher. 

Going one step further in integration are three GaAs arrays 
from Oki, Toshiba, and Texas Instruments. Fabricated using 
1-um design rules, the 1,000-gate array from Oki Electric Ltd., 
Tokyo, uses superbuffered FET logic to achieve per-gate delay 
times of 390 ps at 0.27 mW. At 2,000 gates, a direct-coupled 


FET logic gate array from Toshiba achieves gate delays of 


only 42 ps unloaded and 215 ps loaded, at a power dissipation 
of 0.5 mW per gate. 

Of the three, however, perhaps the most interesting is a 
prototype 1,000-gate array from Texas Instruments Inc., Dal- 
las, fabricated with GaAs-gallium aluminum arsenide hetero- 
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junction bipolar technology. The gates are 
designed as integrated injection logic-like 
circuits with 400-ps gate delays at 1 mW. 
Like I?L, the array uses an inverted npn 
transistor for the active switching ele- 
ment. It differs in that only a single tran- 
sistor is required for each logic gate. 

Because interconnections can take up 
as much as 65% of a chip’s area, gate- 
array manufacturers are looking for 
ways to save space and thus achieve high- 
er densities and speeds. One scheme that 
has generated much interest is using 
some means to compress the arrays hori- 
zontally [Electronics, July 22,-1985, p. 42]. 

Called butted cells by some, channelless 
arrays or sea of gates by others, the idea 
is to eliminate the interconnection chan- 
nels by running the lines over or through 
the gate areas in the array. First promot- 
ed by England’s Ferranti Electronics Ltd. 
and pioneered by California Devices Inc., 
San Jose, the concept has received the 
attention of a number of companies, in- 
cluding LSI Logic, Hughes Semiconduc- 
tor, Toshiba, and even IBM. 

But in exchange for smaller die size per 
function—and hence lower cost—there 
are a couple of penalties to be paid, says 
Jeff Schlageter, managing director of ad- 
vanced products at AMD. First, there is a 
certain degree of performance degrada- 
tion due to the routing over or through 
the active areas. Second, routability be- 
comes poor at higher device complexities. 

Because of these shortcomings in com- 

pacted arrays, most vendors have turned 
to the use of multiple levels of metal interconnections to solve 
the real-estate problem. The Siemens bipolar array, for exam- 
ple, uses three layers of metalization—aluminum, silicon, and 
tungsten—each isolated by an organic/inorganic sandwich 
layer with a low dielectric constant. The metal pitch, including 
the via holes, is 9 wm in the first metal layer, 10 wm in the 
second, and 13.5 wm in the third. 
_ Mitsubishi uses three levels of metal to enhance its 5,000- 
gate array’s performance without pushing the lithography. 
The first and second metal layers—with pitches of 6 and 9 
um, respectively—connect the gates. The third layer provides 
power buses and has a much larger pitch—about 25 um. The 
first and second levels are isolated by silicon nitride; the 
second and third are separated by sputtered silicon dioxide. 

In the CMOS arena, Fujitsu uses three-level-metal intercon- 
nection in its C20000uH series, says Hess. This scheme yields 
gate delays of 1 ns, even though fabrication follows relatively 
conservative design rules (1.5-um n-channel lengths and 2-um 
p-channel lengths). Metal pitch is 4.5 wm on the first metal 
layer, 6 um on the second, and 9 pm on the third. Designing 
arrays of this size typically requires more than 2,000 wiring 
channels—an impossible job using two-level metal, says Hess. 
By applying a third layer of metal and lining it up vertically 
with the first metal, the appropriate number of channels can 
be obtained without increasing chip size. 

Toshiba uses a similar triple-level scheme in a 2-um CMOS 
array to achieve a 26,500-gate density. The array consists of 
four 6,000-gate blocks, which are interconnected with the re- 
maining 2,500 gates. The first metal layer is used for cell 
customization and supply-voltage lines, the second and third 
for cell interconnections. Minimum pitches are 7 wm on the 
first and second layers, 9 wm on the third. 

Gate-array vendors are looking to increase the functionality 
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4. PROGRAMMABLE BIPOLAR. The bipolar AMMPA3500 array from Advanced Micro Devices 
has gate delays as short as 350 ps and a programmable I/O structure of 124 cells. 
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of their products by incorporating various predetermined 
building-block elements onto their basic arrays. An attempt to 
match the design flexibility of standard cells, these functional 
blocks offer customers some of the advantages of macrocells 
and megacells. Taking a somewhat conservative approach are 
companies such as Toshiba, Fujitsu, Mitsubishi, and Hitachi, 
who described CMOS devices incorporating varying mixes of 
read-only and random-access memory onto their arrays at the 
International Solid-State Circuits Conference in February 
[ElectronicsWeek, Feb. 11, 1985, p. 51]. 

Applied Micro Circuits Corp. is applying the concept to 
bipolar gate arrays. The San Diego company’s QM1600S ECL 
gate array provides 1,280 bits of RAM and up to 1,600 gates 
on the same chip. The array’s core consists of uncommitted 
ECL cells and two independent 640-bit blocks of RAM. The 
QM1600S also includes 104 individually configurable 1/0 cells 
that can operate with either ECL or TTL levels. Typical gate 
delays in the array portion of the QM1600S are in the 500- to 
700-ps range. Typical internal RAM access times range from 5 
to 7 ns. 


A COMBINED APPROACH 


At the other extreme is Signetics Corp., with its Flexx 
family of arrays [ElectronicsWeek, Nov. 19, 1984, p. 71]. Soon 
to be available in CMOS, the Flexx series is designed to 
combine the best qualities of the standard cell and the gate 
array. As with gate arrays, the internal cells in a Flexx array 
are few, allowing the use of the latest in process technology. 
As with standard cells, the Flexx design methodology is ma- 
crocell-based and die size is variable, depending on the num- 
ber of macrocells and gates used in the design. 

Walking the middle ground between the two approaches is 
LSI Logic, with its structured array-logic templates aimed at 
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specific markets and applications. Fabri- 
cated using the company’s 2-4m double- 
layer-metal process, the first family of 
structured arrays, the LSA2000 series, is 
aimed at signal-processing applications 
and incorporates both gate arrays and 
various megacell functions, including 
three-port RAMs; 82-K ROMs; 4-, 8-, 16-, 
and 32-bit arithmetic logic units, multiph- 
ers, and multiplier-accumulators. 

With more than 100 gate-array and se- 
micustom-circuit manufacturers crowding 
into the market, many companies are 
finding it hard to get noticed. In re- 
sponse, some are developing product al- 
ternatives that offer a little extra flexibili- 
ty and functionality in order to carve out 
a profitable niche for themselves. This 
strategy has the long-term benefit of pro- 
viding a springboard from which they can 
venture safely into the much larger, more 
competitive market for general-purpose 
gate arrays. 

What differentiates AMD’s 1,750- and 
3,500-gate arrays from other ECL offer- 
ings is that they incorporate fully pro- 
grammable I/O cells—76 in the 1850 se- 
ries and up to 124 in the 3500 series, says 
Stan Drobac, bipolar-gate-array market- 
ing manager. Each cell can be configured 
to assume the characteristics of TTL, 
ECL, or pseudo-ECL in any combination. 
(Pseudo-ECL uses the same electrical lev- 
els as ECL but with opposite polarity.) 

Thus if a high-speed ECL interface is 
required between two or more of these 
arrays, there is no need to use an addi- 


arrays are to interface with other discrete ECL devices, the 
I/O cells can be configured to accommodate them. In addition, 
he says, the I/O cells can be mixed on the same array, permit- 
ting TTL interfaces where speed is not required and ECL-to- 
ECL connections for speed-critical paths. 

Taking this concept one step further is Applied Micro Cir- 
cuits, which has designed its bipolar gate arrays to allow the 
user to select signal paths with different speed and power 
characteristics through the use of a special set of low-power, 
standard, and high-speed macrocells from its cell library. 


PROGRAMMING SPEED 


Combining elements from all these approaches and giving 
them its own unique twist is Integrated Logic Systems Inc., 
Colorado Springs. The company has developed a programma- 
ble-performance logic architecture for use in CMOS arrays 
that allows device speeds to be programmed along with the 
interconnection scheme. It uses a gate architecture that com- 
bines configurable flip-flops with NOR-based logic for combi- 
natorial logic functions. Variable fan-in elements are formed 
by n-channel transistors; p-channel devices are used as switch- 
able static loads. 

One array, the CA-3100, incorporates more than 525 flip-flop 
blocks. Each can be configured as a latch, a D-, J-K-, or scan- 
type flip-flop. In addition to allowing users to fine-tune speed 
and power consumption, the approach allows the design of an 
array that has 30% to 40% higher density than an array of 
standard gate cells. 

Offering the marketplace a semicustom alternative that has 
the density and speed advantages of a full-custom design and 
the shorter development time of gate arrays is Cirrus Logic 
Inc., Milpitas, with its storage/logic array. The idea is to build 
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5. MICROWAVE CLOCK SPEED. Using 1-u~m design rules, Harris Semiconductor Microwave 
fabricated the HMD-11100, a 300-gate GaAs MES FET array with clock speeds as high as 3 
GHz. Such arrays could perform at two to six times the speed of silicon ECL devices. 


tional ECL power supply, says Drobac. Alternatively, if the | structured arrays using a folded PLA that contains flip-flops 


distributed throughout the array with arbitrary row and col- 
umn breaks. This allows the design of multiple, dependent, 
finite state machines on the same IC. For example, portions of 
the array can be used for independent tasks, such as an adder 
in one corner of the array, the bottom of the array for regis- 
ters, and the left half for sequencing control. 

An additional advantage of this folded-PLA approach is that 
distributed gates can perform the functions of both logic and 
interconnection, dispensing with the need to set aside prede- 
fined channels for the latter. But perhaps the biggest advan- 
tage of the storage logic array is that circuits can be designed 
by placing logic symbols on a grid that is an exact physical 
representation of the actual chip, says Michael Hackworth, 
president and chief executive officer at Cirrus. 

This placement performs both the logic description and the 
interconnection while giving the information to generate a 
composite. ‘““We believe the approach will offer a new dimen- 
sion to very large-scale-integration design, since the designer 
can visualize the logical description of the system in terms of 
the actual physical layout of the IC,’ Hackworth says. 

Gate arrays are being pressured also in the area of design 
turnaround time. Standard-cell vendors have been able to re- 
duce their turnaround from 10 to 12 weeks down to eight 
weeks, uncomfortably close to the average of five weeks for 
gate arrays. Thus some gate-array makers—such as Texas 
Instruments, Fairchild Camera & Instrument, Array Logic, 
Philips, and Joel—use electron-beam lithography for direct 
writing on the wafer to reduce turnaround time to an average 
of two weeks. In addition, some companies, such as Lasarray 
Corp., Thundorf, Switzerland, and LaserPath, San Jose, are 
developing laser direct-write-on-wafer systems for gate arrays 
with potential turnaround times of days and even hours. UL 


Electronics/September 23, 1985 














SOT T Tee 


Electronics /September 23, 1985 








A single-chip solution to an I/O here 
and an I/O there. 

You know how it goes. Here a chip, there a 
chip. And all to satisfy your system’s require- 
ment for serial and parallel I/O. 

Now there’ a better way. The single-chip 
Mk68901 Multi Function Peripheral from 
Mostek. It does the job of four chips by provid- 
ing serial I/O, parallel I/O, and the timers and 
interrupt controllers you need all in a single 
48-pin DIP. 

The Multi Function Peripheral does more 
than save space in your design, though. It re- 
duces design time and system costs too. And 
it’s fully 68000 compatible with automatic 
DTACK and interrupt vector generation. 

With the MK68901, you get 8 parallel I/O 
pins. And a 16-source interrupt controller with 
programmable service modes including polling 
and vector generation. You also get four sepa- 
rate timers with individually programmable pre- 
scaling. Not to mention a single channel full- 
duplex USART, asynchronous to 62.5 Kb/sec. 
with internal or external baud rate generation 
and DMA handshake signals. 

But don’t take our word for it. Try the 
MkK68901 for yourself. Just call or write and 
we'll send you an evaluation sample, free of 
charge. 

Mostek Corp., 1215 W. Crosby Road, 
MS2205, Carrollton, Texas 75006, 
214/466-6836. In Europe, (32) 01/762.18.80. 
In Japan, 03/496-4221. In the Far East (Hong 
Kong), 5.681.157-9. 
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Unique, low-power CMOS ICs 
are total dose hardened to 
more than 1 x 10° rads (Si). 


Only Harris Custom Integrated Circuits Division (CICD) 
can deliver rad-hard gate arrays and standard cells with 
all the high-performance, low-power benefits of CMOS 
— plus the added advantage of proven high reliability. 

They're total dose hardened to meet specifications at 
greater than 1 x 10° rads (Si). They're latchup-free. And 
they’re available now! 

Harris rad-hard CMOS gate arrays and standard cells 
are TTL compatible and built with an exclusive process 
for the ultimate in hardened-bulk CMOS — a proven 
choice for low power consumption and highest reliability 
in satellite systems and tactical weapons. 

Since they don’t require external shielding, they 
automatically reduce your system size and weight. 

We make it easy to design our rad-hard CMOS gate 
arrays and standard cells to your exact device specs: 
choose from package options including Flatpacks, DIPs, 
Leadless Chip Carriers (LCCs) and Pin Grid Arrays. 

Select from the vast range of Harris proven rad-hard 
ICs — your total system solution — available now: 


e Memories e Microprocessors 
e Multiplexers e Peripherals 

e Op Amps e Gate Arrays 

e Analog Switches e Standard Cells 


We offer you Daisy™ and Mentor™ workstation com- 
patibility. From logic capture to finished products, we 
know how to work with you — and can offer a number 
of interface options that let you select your own level of 
involvement. 

And you can bank on our experience. For more 
than two decades, Harris has been involved in major 
aerospace and strategic/tactical military programs. Asa 
top ten IC manufacturer, we have facilities that are 
COMSEC-cleared for classified communication 


applications. 
For the technologies, the processes and the ex- 


perience to meet your total hi-rel needs, turn to Harris 
CICD — the proven performer. 

Contact: Harris/MHS Semiconductor Sales Ltd., 
Eskdale Road, Winnersh, Wokingham, Berks, 
RG11 5TR, England. 


Harris Semiconductor: Analog - Bipolar Digital - 
CMOS Digital - Gallium Arsenide - Semicustom - Custom 


HARRIS 
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Enter the new era of 
MICROSYSTEM DESIGN 


MICROPROCESSOR SYSTEMS: Software and Hardware Architecture 
delivers a wealth of information about microcomputers, peripherals, networks, 
signal processing and software, that leads the field in the 80's! 


This book is a comprehensive collection of technical articles, carefully detailed 
and presented, in exclusive reprints from Electronics Magazine. 


Corporate Managers, Project Managers, Design Engineers, Market 
Managers: MICROPROCESSOR SYSTEMS: Software and Hardware 
Architecture is one book for all! 


Six knowledgeable chapters examine: 


e Significant trends in the development of new software 
systems and applications 

e Technical articles on the manufacture of new 
microprocessors 

e Approaches to memory management used by major chip 
manufacturers 

e Conveniences of peripheral chips 

e Alternative network methods from Ethernet to token- 
passing protocols 

e Modular procedures for making digital signal processing 
systems 





Edited by Stephen Evanczuk, 
Microsystems & Software 
Editor, ELECTRONICS 


Engineers - Save precious time by eliminating a cumbersome series of 
software instructions. 





Directed chiefly at design tactics, MICROPROCESSOR In one resourceful volume, MICROPROCESSOR 
SYSTEMS: Software and Hardware Architecture helps you SYSTEMS: Software and Hardware Architecture 
avoid errors and overcome all your architectural problems. lets you understand: 
e Brings you the needed simplicity of design, e Functions of hour end microprocessors and 
without sacrificing performance of the finished controllers 
system e Key microprocessors that trigger the personal 
e Offers a means of tapping microsystems into computer revolution 
the power of mainframe machines e The importance of dedicated chips more 
e Recounts major breakthrough in dedicated chips sophisticated than mainframes of yesteryear 
that handle math operations in record time e Significant aspects of microcomputer software 


e Efficiency of peripheral-control chips 
Here it is - 


MICROPROCESSOR SYSTEMS: Software and Hardware Architecture - Let it design for you! 


Don’t be left in the dark: MICROPROCESSOR SYSTEMS: 
Software and Hardware Architecture illuminates the design 
process of an ever changing industry. 


| MC GRAW-HILL PUBLICATIONS CO. eat. | 
| Attn: ECC eae: | 
McGraw-Hill House | 
Don’t delay -- order your | el Berkshire SL6 2QL Name ; 
nglan 
copy today! | (Tel. (0628) 23431; Telex 848640) Company | 
| Send me ___—scopy(ies) of | i 
MICROPROCESSOR SYSTEMS: Software and Street Address 
Use the coupon OF send Hardware Architecture for $21.95 each. (US. | 
in your company purchase l residents please include local sales tax). City State Zip 7 
(1) Payment enclosed (postage & handlin 
order. | = included) 9 g Sle E 5 |: aa a ee ee eee | 
ill me (postage, handling & tax will be McGraw-Hill knows you will be satisfied, but if for | 
| added) NOTE: All orders under $30 will be E i 
: All Orde FS some reason you are not, there is a ten-day 
| oleate lle invoice requiring money-back guarantee that applies on all books. | 
LJ) Bill my company. Purchase order is attached. GSE OU ee Weare fot eeivel: i 
sein ic aiden i Gem meme ei de em ei: i ‘i aii i a’ ui ei mm is in i: i i iy Wl i i ent ee Si = 
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Uur patn nas deen iong and winaing;, 
our goal far ahead. 


We have set an ambitious goal — technical 

r=y'40x=1| (>) alexomm alle |amelOr-liavam=rere)arelaal(ercl 

solutions. For almost 40 years we ve been 

Tanvésksitlalemlam carey a(sveie[om-Uaremar-lcemuvelaance 

attain this aim. 

Today, Iskra represents the professional 
Fle)e)cey-(evam(ome(=s-J(e]aliare Pmelelieliare m-lale, 

are laleir= (ei (Ulalare m=1(-xel (celal (em lare, a 
evouice)aatsrear-laler- Um =x (61 ania micelae + 
(oro) an) eXe)at=)al ccm om alielalhvyarcie) eal iciicerctccre, 3 
systems. , 3 
We pay special attention to measuring a. 
Flare Roxe)al(ce)miacvidulaat=ialtone(=s-1(e]al-cem (e)muve) a “SS 
Tam clove) e-\iela(stommsts) au(eom ed ciele) olomelare 
Yor glole) lowes tomn =) ir= (mn (0) arse) ©) ali} (Lert (re) 
analyses in chemistry and biochemistry. 
Our distribution network spans the 

and our clients can be found in more 





From simple to sophisticated. 


Iskra, 61000 Ljubljana, Trg revolucije 3, Yugoslavia, tel. int. +38 61 213-213, telex 31356 yu iskexp 





reserve your ad space. Outside the U. S. Contact your sales representative. 





Electronics is back—wit! 
half of 1985 alone, Electr 
field can’t afford to be wi 
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British GaAs Chips Go to Market 





Philips Uses MBE for ae 


Siemens Readies Commercial ISDN NEC’s CPU Leapfrogs IBM ICL Banks on Networks and Japanese Chips 
...... Japanese Chemical Firm Moves from Soap... Hitachi CPU Challenges IBM. Min Blazes Bright Path for Korea’s Gold Star................ 
to Floppies France’s Lansat Rival Set for Fall Launch Asia: The Four Dragons Rush to Play Catch- 
Italian Firm Seeks Allies to Crack U.S. Olivetti Stakes Claim in Video Typewriters up Game 
Japan Pursues Role in Space Italian VLSI Chip has the Right Accent Singapore Casts Lot with Software 
sceamevaeae Bellman Switches on Italtel for Expansion Koreans. Try. for VCR-Replay. coum Philips’ Eurom Chip Finally Debuts 
Robots get Smart in Japan Germans Push X-ray Sees Sagging Prices Sting Japanese Producers 
ITT Invests in European Units Crack U.S. There’s Life in Resistors, German Company British Telecom Spreads Its Wings with 
Finds Mitel 
_ February _ UK Beats aPathforEurope’sRace rs sesieniemicsine 
Europe’s Fsorit Finally Sets Sail 
LSI Logic Counts on Sandfort to make its April 
Mark in Europe German System Meets New ICAO Standard June 
_ Upstart Vendor Manes Waves in ea S West Germans Squabble Over Choice of IFF Plessey Switches Off Flash mes: Saves 
~--Rebot-Market— suissicit baie hcasasalucpieeicaa ie Britain Promotes Open Architecture Renneeenere! =! 5! 1) di assienie die taaluastpeicanaseeoecieudionss iaasaithaitannarcctitaaamliiitb { 
NEC Fashions New Fab Process US Makes Progress in Japan Telecom Talks Sony Campaigns Ha Hard far BMM 
Olivetti’s Viti Directs ET Designs that Marr soa pet 
Bus & Art ; . Sane eS Japanese Quit on IBM Software, Turn to 
German Startup's Success Surprises Daisenberger Guides US Firms through Red le 
Europeans Tape Apple Tries Again to Blast Off inJapan 
Britons Seek Tolerant Chips - Asia: It’s No Longer Just japan That Has the End Come for European Chip 
OBI Rains on IBM’s Parade Threatens US Markets Makers? 
Mega’s Friedrich Aims to Cut Asian Lead in Malaysia: Top Shipper of Discretes SIA Protest May Not Stem Trade Tide 
Memories Indonesia: Domestic Sales are the Lure Now It’s Korea’s Turn in the Robot Market 


Readers depend o on us s for this full scope of technology coverage worldwide. ‘Shouldn’ tyour selling 
message be in Electronics’ environment of pivotal technology reporting and analysis? 


Put your advertising where the electronics attention is. Call Electronics today, at 212/512-3140, to 













Thomson’s VCR system Cl Clears Ald Doubts 
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Al TOOLS AUTOMATE 
SOFTWARE TRANSLATION 


COMPILER, EXPERT-SYSTEM TECHNOLOGY COMBINE TO CODE ADA AND C 


oftware translation, the pro- 
cess of converting existing 
computer programs into code 
written in high-demand lan- 
guages such as C and Ada, is 
about to undergo a revolution, according 
to Michael I. Shamos, president of Lex- 
eme Corp. By combining compiler and 
artificial-intelligence technology, the 
year-old Pittsburgh company claims to 
have broken the computer-language 
translation barrier with its automated 
software-translation technology. 

“This is a whole new outlook,” Sha- 
mos says, and a solution to the problem 
of software productivity. “It represents 





TECHNOLOGY TO WATCH is a regular 
feature of Electronics aimed at provid- 


ing readers with exclusive, in-depth re- 


ports from companies around the world 
on important technical innovations. It 
covers significant technology, processes, 
or developments incorporated in major 
new products. The reports also provide 
analyses of technical data, so that read- 
ers can assess the impact of new devel- 
opments. Michael I. Shamos, president 
and founder, and Todd Kueny, vice pres- 
ident of research and development, led 
the technical team at Lexeme that devel- 
oped the software-translation technol- 


But software theory is always easier 
than programming practice, notes Sha- 
mos. ‘Real people’s code is different 
from examples in textbooks.” There are 
bugs, poor coding practices, assump- 
tions about word sizes and formats—all 
unique implementation details that are 
not part of the language. 

“Our system must be robust enough 
to handle these,” Shamos adds. In addi- 
tion, translation must take into account 
such factors as run-time processing and 
operating-system interface, which are 
parts of the operating-system subrou- 
tine library but not part of the operat- 
ing system itself. The problem Lexeme 


a quantitative and qualitative break- 
through in how people can reuse soft- . 
ware. We’re offering nearly an order of magnitude Improve- 
ment in the cost of translation, and almost as much in time.” 
A particular target is the defense arena, with its severe short- 
age of programmers. 

To date, the discipline of translation has been seemingly 
neglected by modern technology. Most conversions continue 
to be performed—if at all—by human programmers, at a cost 
Lexeme estimates to be from $5 to $10 per line of code. Often, 
it is easier to write new software from scratch. Lexeme esti- 
mates its automated approach cuts translation costs to be- 
tween 50¢ and $2 per line of code. Typically, Lexeme’s pack- 
ages cost in the $25,000 range, plus a user’s fee of 10¢ per 
translated line. 

But automated translation is not an earth-shattering con- 
cept in itself, notes Shamos. “The technological trick was to 
view this as an expert-system problem rather than as a com- 
piler problem.” 

“Automated translation provides a means of escape from 
antiquated hardware environments,” adds Todd Kueny, Lex- 
eme’s vice president of research and development. With Lex- 
eme’s system, existing programs can be moved automatically 
from outmoded computer hardware to more current equip- 
ment. Thus development dollars and scarce software-engineer- 
ing talent need not be spent reinventing the wheel. 


SOURCE 
PROGRAM 


ogy described here. 








faced was, ‘How do you take a funda- 
mentally simple idea and make it 
work?” he explains. 

Lexeme’s automated translation technology was developed 
in-house over the past three years. Development actually took 
place at Unilogic Ltd., Pittsburgh, Lexeme’s sister company 
(see story, p. 61). 

In the company’s current lineup, Ada and C are the main 
target languages for software translation. As input lan- 
guages, Fortran, PL/1, Bliss, and SPL are currently available; 
a Cobol version is under development, and Basic, Algol, Jovial, 
and CMS-2 versions are planned. 

Conversions from one dialect of a language to another are 
available for certain Fortran-to-Fortran and PL/1-to-PL/1 dia- 
lects, with Cobol-to-Cobol currently on the drawing board. 
Dialect conversions allow a program to run on computer hard- 
ware that implements a standardized language differently 
from the the machine for which the code was originally writ- 
ten. All packages are customized to the individual user’s appli- 
cation. This is necessary because of the subtle differences 
between the myriad permutations of languages and computer 
hardware. 

The automated translator is invoked as a standard applica- 
tions program. It consists of a front-end module, which con- 
tains several functional blocks to initiate the translation; a 
proprietary processor module, which produces an intermediate 


GENERALIZED 
INTERMEDIATE 


TRANSLATED 


Pies PROGRAM 


1. LANGUAGE LAB. In software translation, conversion begins at the parser, which decomposes the input language into its basic elements. The 
key rule-based processor then generates Lexeme’s proprietary representation. The final target-language code is compiled at the back end. 
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2. SOFTWARE REDUX. Lexeme’s automated software-translation systems can con- 
vert a sample program written in Bliss (a) into a C language printout (b). 





representation of the source program called the Generalized 
Intermediate Form (GIF); and a back-end module that com- 
pletes the translation (Fig. 1). 

In operation, the translator first analyzes, or parses, the 
input language. Parsing decomposes a program into its most 
basic elements, producing a parse tree. This parse tree is 
recomposed into the company’s GIF representation. GIF con- 
tains explicit references to program types, expressions, and 
other attributes. Next, the GIF is converted back to a rough 
parse tree aimed at the target language. Finally, the back-end 
target-language compiler puts out the completed program. 


DOUBLE-BARRELED PROCESS 


Parsing first requires a twofold process, lexical analysis, to 
be performed. The source program is scanned into lexemes, or 
tokens, the smallest units. Tokens are a replacement for items 
in the source program; they are more easily identifiable by 
the syntactic analyzer. Reference files and indexes of every 
source-program module are logged for future use. Constructs 
that are language-dependent, machine-dependent, sensitive to 
the operating system, or untranslatable are flagged for spe- 
cial handling. 

Next, syntactic analysis of the serial stream of lexemes 
produces a full parse tree. This completed parse tree is explic- 
it and attributed, meaning that information such as variable 
program type—that is, what a token could mean in different 
languages—is noted for each token. 

The crucial component of Lexeme’s software-translation 
process follows. Called a rule-based processor, it uses AI tech- 
nology. Here, the language-specific parse tree is converted 
into the unique GIF representation. 

The rule-based processor is written in the AI programming 
languages NP8 and Lisp. These manipulate concepts, as op- 
posed to mathematical constructs handled by standard pro- 
gramming languages. Such an approach provides a means of 
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writing rules that analyze patterns and match 
them to stored patterns in memory. When a 
match occurs, the original pattern—which corre- 
sponds to the initial concept that is being manip- 
ulated—can be replaced with another concept. 
Thus a GIF representation of a software lan- 
guage occupies the place originally taken by the 
source-language input from the parse tree. 

Kueny is cautious about revealing the sys- 
tem’s key proprietary technology, but says that 
a good analogy is to think of GIF as a generic 
programming language. He notes that GIF pre- 
serves information on program detail that is 
necessary for its reconstruction or, in this case, 
conversion to another programming language. 

The strategy behind the design of GIF, he 
says, was to make it neither too strong nor too 
weak in terms of the power of individual GIF 
statements. If GIF were too strong, it might 
prove difficult to translate a GIF statement into 
the target language—GIF would pack too much 
information into a single command. 

Decomposing this command into the target- 
language statements would be tricky on two 
fronts. First, the single GIF line would map to 
tens or perhaps hundreds of lines of target- 
language code. An even bigger problem would 
be choosing the correct group of target-lan- 
guage statements because of their inherent am- 
biguity. A statement may be crystal clear when 
it stands on its own, as in a dictionary or in a 
textbook. But in the real world, a strong state- 
ment presents a translation problem in divining 
that statement’s true intent in the context of 
the software program in which it is used. 

On the other hand, very weak GIF statements wouldn’t take 
advantage of the features of high-level languages; they would 
be akin to assembly language. When translated into a target 
program, a weak GIF would convert into a huge number of 
target statements, resulting in an inefficient program. 


BACK-END PROCESSING 


Generating the GIF statement completes the input side of 
the software-translation process. Back-end processing handles 
final conversion into the target language. This, like lexical 
analysis, is a two-step process. 

First, another rule-based processor analyzes and enhances 
the GIF representation in terms of the target language. Final- 
ly, a code generator produces natural code in the output 
language (Fig. 2). As an additional step, cosmetic processing 
is performed on the generated code to format it attractively 
and to restore comments and variable names from the source 
program. With the translation completed, the final output 
code is ready to be compiled and executed. 

Though Lexeme managed to automate the software transla- 
tion process, it still faces the challenge of automatically veri- 
fying the translated code. This quality-assurance step, still 
performed manually, must verify that a new version of trans- 
lator software is bug-free. Lexeme is looking to develop com- 
putational-signature technology, a sophisticated method simi- 
lar to error-detection coding. This technique would build verifi- 
cation checks into the source program. 

As the computational-signature technique is envisioned, 
trace data—a long stream of data that describes the execution 
of the program—is embedded in the code prior to translation. 
After translation, the output program’s trace data is com- 
pared against the source program’s data. If they are identical, 
the translation is verified. When the data do not match, the 
discrepancies localize the translation error to a program seg- 
ment, for easy error diagnosis. O 
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Base Corp.’s automated software- 
translation technology heralds a 
much easier approach to the complex 
task of software translation, but its 
founders have sometimes had to hack 
their way through a host of obstacles. 
In addition to overcoming major techno- 
logical and legal hurdles, they financed 
the venture themselves. “There isn’t 
any outside money in the company,” 
says 38-year-old company president and 
cofounder Michael I. Shamos. 

But the persistence paid off for Sha- 
mos. Lexeme recently reached an agree- 
ment to sell $100,000 worth of its trans- 
lation technology to RCA Corp.’s Solid 
State Technology Center in Somerville, 
N.J. That sale, along with the $600,000 
in business brought in by a computer- 
magazine ad that ran last fall, are sig- 
nificant, Shamos says, because “it’s the 
first contract signed with a customer in 
Lexeme’s own name.” 

The Lexeme story began at another 
self-financed company, Unilogic Ltd., a 
company started by Shamos with $5,000 
in 1979 while he was an assistant pro- 
fessor of computer science at Pitts- 
burgh’s Carnegie-Mellon University. Its 
purpose was to market Scribe, an elec- 
tronic-publishing program developed by 
a graduate student. 

However, entrepreneurial momentum 
was almost nipped in the bud by a legal 
battle. Carnegie-Mellon claimed full 
rights to Scribe, because it was devel- 
oped on campus facilities. By Christmas 
1980, the two parties reached an out-of- 
court settlement: Unilogic retained full 
rights to the software; the university 
got a royalty-free user’s license. 

As demand for Scribe grew, Unilogic 
faced the problem of converting the 
software to run on the multitude of ma- 
chines in the hands of potential custom- 
ers. “So necessity was the mother of 
this invention,’ says Shamos of the 
automated translation technology. 
GROWING PAINS. The first translator, a 
Bliss-to-PL/1 package, took 18 months 
to develop. In another six months, to- 
ward the end of 1981, a Bliss-to-C ver- 
sion was ready. Unilogic spent 1982 test- 
ing the software. But the company 
found it slow and difficult to adminis- 
ter—‘it was a kluge,” says Shamos. 

The company went back to the draw- 
ing board, rewriting the program using 
a different conceptual framework. For 
the new approach, the company devel- 
oped a proprietary artificial-intelligence- 
based representation for programs—the 
Generalized Intermediate Form. 

A big break came in 1988, when RCA 
licensed Unilogic’s translator. The job: 
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HARD WORK MAKES TRANSLATION EASY 


to move an_integrated-circuit-design 
software package consisting of 50,000 
lines of code in PL/1 from an IBM Corp. 
3081 machine over to a Digital Equip- 
ment Corp. VAX computer. 

Next came a major contract with 

Tymshare Inc. (which has since been ab- 
sorbed by McDonnell Douglas Corp., St. 
Louis) to convert a data-base-manage- 
ment system with 500,000 lines of code 
from Bliss to C. With interest in their 
translation technology burgeoning, Sha- 
mos and Todd Kueny, vice president for 
research and development, spun off 
Lexeme as a separate corporate entity 
in July 1984. 
COMPULSIVE. As Shamos tells it, devel- 
oping Lexeme’s automated translation 
technology was a natural step in his 
compulsive craving for advanced learn- 
ing. “I was a computer nerd in high 
school,” he says. After majoring in 
physics at Princeton University, he de- 
vised automated-test-equipment  soft- 
ware at IBM. 

His interest in computers led him 
back to night school and then to the 
full-time doctoral program at Yale Uni- 
versity. All told, Shamos holds eight de- 
grees, including a Duquesne University 
law degree (he has a computer-law prac- 
tice as a current sideline) that he earned 
while teaching at Carnegie-Mellon. 

Kueny studied a less traditional cur- 
riculum before hooking up with Shamos 
in 1982. Self-taught in Unix, he learned 
the computer trade by consulting on 
banking applications. “I was always in- 
terested in the business side—there was 
money to be made.” 





LINGUISTS. Leading Lexeme Corp., developers of automated software translators, are (from 





But the amount of money Lexeme 
will make depends on how rapidly it can 
fund its expansion. ‘“We’ve had a great 
deal of interest from venture capital 
firms,’ notes Darry Oliver, vice presi- 
dent of finance and an alumnus of the 
accounting firm of Price Waterhouse & 
Co., New York. Getting potential inves- 
tors to break out the checkbook has 
been difficult, however. One problem is 
the difficulty in projecting the software- 
translation market. ‘There really aren’t 
any hard statistics you can point to.” 
DEMAND FOR ADA. Yet Shamos is confi- 
dent that demand will be strong. “We’re 
suggesting some relatively radical uses 
for translation,” he says. He points to 
the Defense Department’s massive de- 
mand for Ada and the shortage of pro- 
grammers trained in the language. 
“We're advocating translation as a solu- 
tion to the shortage of Ada code.” 

Lexeme’s business plan feeds off de- 
mand from four sectors. Along with 
Ada users, these areas include compa- 
nies shifting to the Unix operating sys- 
tem, those replacing existing hardware, 
and vendors seeking new-language ver- 
sions of software products. | 

The plan projects fifth-year annual 
revenues of $65 million, up from $1.5 
million today. The company has sought 
$2 million in outside financing to help it 
reach that goal; without it, growth will 
simply proceed at a slower pace. “The 
venture capitalists’ delaying and stalling 
tactics have forced us to become self- 
sufficient,” says Shamos. “Now, we're 
past the point where we need venture 
capital to survive.” -Alexander Wolfe 
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left to right) vice president of finance Darry Oliver, vice president of research and development 
Todd Kueny, and company president Michael |. Shamos. 
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What do you want 


from a silicon foundry, 


anyway? 


Full services, maybe? Prototype 

manufacture? A willingness to do 

both large and small production runs? 
What about a broad range of 


processes? MOS or Bipolar? Using 
your design rules or ours? And down 


to 2-micron geometries? 


How about fast turnaround 
at competitive prices—with no 
shortcutting on quality? 

Maybe you also want a company 
where foundry work is a permanent 
commitment, not merely an interim 
effort. Youw’re asking a lot. 


Sahni'’s delivering. Call Ken Moitoza 
at (408) 735-8900. 


CUSTOM AND 
SEMICUSTOM VLSI: 


Survival Strategies 
For The New Era 


The semiconductor industry is 
changing. Are you equipped to meet 
the challenges of this ever-chang- 
ing industry? Crucial decisions are 
at hand. Electronics Magazine and 





Gnostic Concepts Inc. sponsored 
this prestigious seminar and the 
transcript is-now being made avail- 
able to those who understand the 
challenge of these changes. 
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A panel of industry experts presents 
up-to-date, significant information 
that probes major technological 
concerns such as: 


e Company benefits by custom 
design 

e Economical appropriateness for 
tackling custom 


e Evaluation of gate arrays and - 
Standard cells 


e Alternate processes to explore 


e Suitability of CAD systems to 
your particular company 
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from Gnostic Concepts, Inc. 
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PRODUCTS NEWSLETTER 


NATURAL-LANGUAGE DATA BASE WILL WORK WITH AN OPTICAL DISK DRIVE 


ymantec Corp. has finally introduced its natural-language data base after 

two years of development and $4.1 million in venture capital financing. 
Vern Raburn, president of the Cupertino, Calif., company, says that in addition 
to running on personal computers, the program—called Q&A—will also work 
with a write-once optical disk drive being developed by Optotech Inc. in 
Colorado Springs, Colo. Users of the program can ask for data in English. 
Q&A runs on the IBM Corp. Personal Computer or compatible models, but 
requires a 512-K-byte main memory. It sells for $299, or for $349 with a oe 
K-byte DRAM add-on board included. 


ANSA’S DATA-BASE MANAGER USES Al FOR QUERYING BY EXAMPLE 


data-base manager that eschews the need for special programs to 
Baccess data is coming from Ansa Software. The $695 program, intro- 
duced this week by the Belmont, Calif., startup, uses artificial-intelligence 
techniques to allow users to query by giving an example of the information 
they want. Called Paradox, the program began as a hobby for Ansa founders 
Richard Schwartz and Robert Shostak. Last September, they got backing 
from Sevin Rosen Inc., a venture capital firm, to turn it into a product. Paradox 
runs on IBM Corp. Personal Computers and compatibles and needs 512-K 
bytes of memory. It accepts data in ASCII or from Lotus 1-2-3, Symphony, 
DBase II and Ill, and PFS, but in some cases may require programming. U 


CMOS EPROM CHALLENGES BIPOLAR PROMS IN SPEED 


MOS technology’s assault on bipolar continues with Waferscale Integra- 

tion Inc..s CMOS EPROM, which is pin-compatible with 24-pin bipolar 
PROMs such as Advanced Micro Devices Inc.’s Am27S49. The 64-K chip’s 
access time of 70 ns is comparable to bipolar, but its 300-mW power 
consumption is only 30% that of bipolar. Though not as fast as the best 
bipolar devices and at $44 each not as cheap as comparable-speed bipolars, 
the part’s erasable feature will be the big attraction, the company says. LU 


PLESSEY TO UNVEIL ITS DESIGN SYSTEM FOR 2-MICRON CMOS 


his week, both the U.S. and UK arms of Plessey Semiconductors are 

introducing the company’s Megacell semicustom very large-scale-integra- 

_ tion design system. With it, chips of up to 25,000 gates or 100,000 transistors 

can be fabricated using Plessey’s 2-~m CMOS technology [E/ectronicsWeek, 

Oct. 1, 1984, p. 26]. Megacell has a complete software set for engineers to 

- control semicustom VLSI designs all the way from schematic capture to as 
generation. The software runs on Digital Equipment Corp.’s VAX line. 


CINCOM’S NEW DATA-BASE MANAGER IS FULLY RELATIONAL 


fter spending more than $50 million on development, Cincom Systems 

Inc. is set to deliver Supra, an advanced relational data-base-manage- 
ment system. Unveiled at last week’s Software/Expo conference in Dallas, 
Supra replaces the Cincinnati company’s TIS DBMS. The company says that 
TIS was only minimally relational, meaning it lacked manipulative commands 
such as Select, Reject, and Join. Supra will be available Nov. 1 for lease or 
sale. A basic configuration sells for $145,000 for use with IBM Corp.'s 
DOS/VE operating systems and for $215,000 for use with IBM’s MVS or 
MVS/XA operating systems. When packaged with Cincom’'s Mantis applica- 
tion-development system, Supra will sell for $193,000 and $274,000, respec- 
tively, for use in the same environments. LJ 
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TEKTRONIX MAKES BIG MOVE INTO 
COMPUTER-BASED INSTRUMENTS 


NEW ARCHITECTURE PULLS TEST GEAR INSIDE THE COMPUTER 


A: the cost of computing power 
shrinks to the vanishing point, the 
computer is rapidly taking over the cen- 
tral role in test and measurement. Rec- 
ognizing that onrushing trend, Tek- 
tronix Inc. has developed a new instru- 
mentation architecture that does away 
with separate instruments and IEEE-488 
bus connections. Now the Beaverton, 
Ore., company is bringing out a line of 
instruments that will fit inside the 
computer. 

The instruments themselves are on 
cards that serve as building blocks in a 
tightly coupled test system [Hlectron- 
ics, Sept. 16, 1985, p.51]. Instead of 
transferring data through the byte-wide 
500-kHz IEEE-488 bus, also known as 
the General-Purpose Interface Bus 
(GPIB), the cards speed data along the 
32-bit VMEbus at 10 MHz. 

The result, Tektronix says, is a self- 
configuring system that can offer com- 
plex test functions with high through- 
put—10 times that of a cluster linked by 
the IEEE-488 bus. The ap- 
proach is also expected to sub- 
stantially reduce the cost of 
test software through func- 
tionally defined software 
interfaces. 

The architecture was devel- 
oped by a new Tektronix busi- 
ness unit called Computer- 
Based Instrumentation. The 
unit will market the basic sys- 
tem, which is built around a 
standard 68010-based single- 
board computer from Motor- 
ola, as well as individual in- 
strumentation cards and entire 
turnkey systems. The use of 
the VMEbus and Tektronix’ 


open-architecture approach, 
however, allows third-party 
vendors to build instrument 


cards for the system as well. 

Tektronix sees new applica- 
tions for the architecture in de- 
sign verification for computer- 
aided engineering. To that end, 
the first turnkey product from 
its new unit is a verification 
system for very large-scale in- 
tegrated circuits called the 
Delta series, for verifying the 
functionality and timing of | 
prototype chips. 

Delta was designed for the 
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rapidly growing application-specific IC 
market. The architecture and the plug-in 
cards, on the other hand, are expected 
to find wide acceptance in other auto- 
matic-test-equipment areas, according to 
the unit’s general manager Arnold 
Frisch, who first proposed the architec- 
ture to Tektronix four years ago. 
Frisch expects the system to replace 
rack-and-stack IEKEE-488 clusters in 
most ATE applications. “More than 80% 
of the cost of ATE is for software,” he 
says. “The end user likes anything that 
will preserve existing software. Almost 
all GPIB systems have a software inter- 
face defined in terms of front panel 
switches; CBI defines interfaces on a 
functional level, so that we can interface 
to different instruments easily. With 
GPIB, even if you build new instru- 
ments to the same block diagram, the 
switches would probably be different.” 
Business planning manager Robert 
Roth adds that two major military test- 
equipment programs have turned down 











IEEE-488 clusters in favor of computer- 
based instrumentation systems. 

The VMEbus accommodates, in addi- 
tion to the computer and a Tektronix- 
built trigger time-base controller, up to 
a dozen instrumentation cards, each of 
which has its own 68010. The cards are 
built in 3-by-4-unit (13.4-by-14.4-in.) Euro- 
card increments. 

The time-base controller derives clock 
pulses from a surface-acoustic-wave os- 
cillator and can sequence and synchro- 
nize events with 100-ps precision, using 
an internal 50-MHz data bus. Results 
from one instrument card can be sent to 
another over this bus—so that, for in- 
stance, a pattern generator can stimu- 
late a digital-to-analog converter, while 
a digitizer card monitors the output. 

The VMEbus computer links with host 
computers or work stations through RS- 
232-C, IEEE-488, or Ethernet (IEEE 
802.3) interfaces. Test programs can be 
written on hosts and downloaded to the 
VMEbus computer. 

Tektronix’ first three instru- 
mentation cards are a_ two- 
channel digitizer, an arbitrary- 
waveform generator, and a 
pattern generator-word recog- 
nizer, all contained in the turn- 
key Delta-series system. 

The digitizer has 10-bit reso- 
lution, a 400-MHz equivalent- 
time bandwidth, and 50-ps res- 
olution. The pattern generator 
offers 24 channels each of digi- 
tal stimulus and response. 

The arbitrary-waveform gen- 
erator is a new kind of instru- 
ment, replacing two function 
generators and a modulator. 
The card will generate any al- 
gorithmic waveform, such as a 
sine wave, sawtooth, or trian- 
gle wave; it will also generate 
any waveform stored in RAM 
as a digital pattern. It puts out 
two waveforms and can use 
one to modulate the other in 
either phase, amplitude, or fre- 
quency modulation. 

The generator reads wave- 
forms from RAM at any rate— 
not by changing the standard 
100-MHz clock speed but by in- 


STARTING POINT. Racks, power supplies, and instrumentation cards terpolating between RAM ac- 
are available for Tektronix’ tightly coupled Delta system, the first cesses. Output can be set at 6 
product of the company’s new Computer-Based Instrumentation unit. 


Hz to 25 MHz in 6-Hz incre- 
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ments, with zero settling time when 
changing frequencies. It can be clocked 
at 1 MHz for a resolution of 0.6 Hz to 
250 kHz. | 
Tektronix will begin providing evalua- 
tion units of the VMEbus computer and 
the instrumentation cards next month 
and expects to be in full production by 
the second quarter of 1986. Prices, 
which are not yet firm, will be under 
$15,000 for the arbitrary-waveform gen- 
erator, under $20,000 for the digitizer, 
and under $25,000 for the pattern gener- 
ator-word recognizer. The trigger time- 
base controller will cost under $5,000. A 
fully configured Delta system will be 
available for under $100,000. 
Tektronix Inc., P.O. Box 500, Beaverton, 
Ore. 97077. Phone (503) 644-0161 [Circle 
reader service number 338] 


BOARD-TESTER LINE 
RUNS 14 STATIONS 


Two test stations and two controllers, 
additions to the HP 3065 board-test fam- 
ily, will work together in several config- 
urations depending on the size and com- 
plexity of the user’s operation. The HP 
3065 CX/HX is Hewlett-Packard’s top- 
of-the-line tester, whose controller sup- 
ports up to three test stations and 14 
terminals from 12 megabytes of main 
memory. It sells for $237,000 
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At the low end is the HP 8065 CL/HL 
entry-level board tester, which includes 
one test station supporting three pro- 
gramming or repair stations with up to 
4 megabytes of main memory. It sells 
for $163,000. 

Midlevel configurations are intended 
for manufacturers of complex digital 
and analog boards or companies that 
make digital boards in high volume. The 
midlevel configuration includes  ad- 
vanced functional testing and up to 
eight programmable device-under-test 
power supplies. The high-volume setup 







































includes two programmable and four 
fixed DUT power supplies. The company 
offers many options for the four 
systems. 


Hewlett-Packard Co., Inquiries Manager, 


1820 Embarcadero Rd., Palo Alto, Calif. 
94303. 


[Circle 354] 


INSPECTION STATION 
USES VISION SYSTEM 


A noncontact, turnkey inspection system 
examines artwork, surface-mount 
boards, and precision parts in two and 
three dimensions with its multiple-lens 
vision system, which focuses automati- 





















cally at magnifications from 1.3x to 
40. Resolution is up to 512 by 512 pix- 
els depending on camera selection. Com- 
pensation for thermal expansion of the 
object is factored into the laser-con- 
trolled positioning table. Accuracy is 
0.5 wm at 0.1-wm resolution. 

The system can produce a printed re- 
port or store the information on disk. 
The report includes features extracted, 
a comparison to expected data, or a sta- 
tistical analysis of the results. 

The manufacturer will quote price 
and shipping time, which depend on the 
configuration. 

Anorad Corp., 110 Oser Ave., Hauppauge, 
N.Y. 11788. 
Phone (516) 231-1990 


EEPROMs CARRY 
LATCHES ON CHIP 


Three electrically erasable PROMs, all 
parallel-access memories, are organized 
as 128, 256, and 512 by 8 bits, respec- 
tively. They connect directly to a num- 
ber of popular microprocessors and mi- 
crocontrollers that use multiplexed ad- 
dress and data formats. 

The memories do not require any ad- 
ditional circuits—thanks to on-chip latch- 
es and address decoders—which saves 
cost and board space. The memories’ 
contents are retained for at least 10 
years, the manufacturer says, and can 
be written to at least 10,000 times. They 
are both CMOS and TTL compatible. 

Two speeds are available—300 and 
180 ns. A 300-ns version of the $C22101, 
the smallest of the memories, sells for 
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$7.25 in quantities of 100 when housed 
in an 18-pin DIP. The company will fur- 
nish prices for other configurations 
upon request. Samples are available 
now, and production quantities are 
shipped in 12 weeks. 

Sierra Semiconductor Corp., 2075 N. Capi- 
tol Ave., San Jose, Calif. 95132. 

Phone (408) 263-9300 [Circle 373] 


64-K STATIC RAMs 
RUN AT 35 NS 


Two 16-K-by-4-bit static RAMs have ac- 
cess time of 35 ns and are fabricated in 
sub-2-4m HCMOS technology. The two 
memories consume only 350 mW typical, 
25 mW maximum in standby. 

Lattice Semiconductor Corp. contrib- 
uted the design of the models VT64KS4 
and VT65KS4. VLSI Technology Inc. 
fabricated them, second-sourcing Lat- 
tice’s models SR64K4 and SR64E4 under 
a licensing agreement. 

The VT64KS4 comes in a Jedec stan- 
dard 22-pin ceramic DIP, while the 
VT65KS4 is housed in a 24-pin DIP or in 
a 28-pin ceramic leadless chip carrier. 
Prices for either SRAM start at $115 in 
quantities of 100, and the units are 
available now. 

VLSI Technology Inc., 1109 McKay Dr., 
San Jose, Calif. 95131. 
Phone (408) 942-1810 


CROSSPOINT SWITCHES 
WORK AT HIGH SPEED 


Developed for analog or digital switch- 
ing in telecommunications, high-speed 
video, and multiplexers, two 8-by-8-by-1- 
bit crosspoint-switch arrays are fabricat- 
ed in QMOS—RCA’s high-speed CMOS 
technology. One is compatible with bipo- 
lar large-scale TTL and has a supply- 
voltage range of 4.5 to 5.5 V de. The 
other is compatible with CMOS logic and 
has a supply-voltage range of 2 to 10 V 
de. The typical on-resistance value for 
any transmission gate is 55 1 (95 © 
maximum); a typical -8-dB point for the 
transmission gate occurs at 45 MHz. 
Crosstalk between gates is low. 

Both switches come in 28-lead dual in- 
line ceramic or plastic package and are 
available now. The plastic version costs 
$6.70 in quantities of 100. 

RCA Corp., Solid State Division, P. O. Box 
2900, Somerville, N. J. 08876. 
Phone (201) 685-7106. 


CHIP CONTROLS 
DISPLAY, GRAPHICS 


A single chip, the 82716 video storage 
and display device, combines video dis- 
play and graphics control for CRTs in 
personal computers, graphics and video- 
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tex terminals, and point-of-sale video 
displays. It can be used with 8- or 16-bit 
microprocessors or with such microcon- 
trollers as the 8051 and the 8096. 

The chip supports a number of graph- 
ics protocols, including North American 
Presentation Level Protocol Syntax, giv- 
ing it an international market. Its on- 
chip color mapping provides 16 color 
choices from a palette of 4,096; it dis- 
plays up to 640 horizontal pixels and 512 
vertical lines. Its object and window cir- 
cuitry enables it to maintain up to 16 
windows on-screen. 

Volume production of the 82716 is 
scheduled to begin in the first quarter 
of 1986. The price will be under $20 in 
quantities of 10,000. 

Intel Corp., Literature Department W-219, 
3065 Bowers Ave., Santa Clara, Calif. 
95051 [Circle 350] 


CMOS CIRCUIT MEETS 
RS-232-C, V.28 SPECS 


The MC145406 silicon-gate CMOS driver- 
receiver fulfills RS-232-C and CCITT 
V.28 specifications on a single chip. 
Economizing on board space in commu- 
nications and data-terminal equipment, 


the MC145406 combines three drivers 
and three receivers in a single 16-pin 
package. Maximum slew-rate output is 
+30 V/ys, which eliminates the need 
for external capacitors to limit the slew 
rate. The 300-9 power-off source imped- 
ance resistors meet the power-off resis- 
tance specification in RS-232-C cable. 
The MC145406 dissipates less than 15 
mW of power maximum. The receivers 
can handle up to +25 V. In 10,000-piece 
quantities, the MC145406 model P sells 
for $1.11. It comes in a 16-pin Jedec 
standard plastic DIP. 
Motorola Inc., MOS Logic and Analog Inte- 
grated Circuits Division, Literature Distribu- 
tion Center, P.O. Box 6000, Austin, Texas 
85036. Phone (512) 928-6985 [Circle 353] 


ARRAY IC ANSWERS 
MANY ANALOG NEEDS 


The VJ800 analog master chip consists 
of 636 transistors, 706 resistors with val- 
ues from 150 2 to 15 KO, and 18 on-chip 
junction capacitors, all prediffused, in a 
126-by-126-mil area. The components in- 
terconnect to define either analog or as- 
sociated 1.5-ns current-mode logic func- 
tions. The user can program the dif- 
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fused resistor values in increments of 
about 20 , and the implanted resistors 
have fixed taps. 

The bipolar chip’s low-noise npn tran- 
sistors are especially suited for high-per- 
formance amplifiers having low noise in- 
puts—disk drives and communications 
systems, for example. These transistors 
are close to the I/O pads and across the 
chip from the power transistors to avoid 
noise or crosstalk. 

The VJ800 library is available on Men- 
tor work-station disks for schematic en- 
try and Spice simulation. The price is 
$100. Turnaround time after receipt of 
schematics is six weeks. An evaluation 
circuit, the VJ801, is available from 
stock; it comes in a 40-pin DIP. 

VTC Inc., Microcircuits Division, 2800 Old 
Shakopee Rd., Minneapolis, Minn. 55420. 
Phone (612) 853-4342 [Circle 352] 


INDEXER MOVES 
TWO MOTORS 


Thanks to a feature called linear inter- 
polation, the model 3000 indexing sys- 
tem can move two motors simultaneous- 
ly in straight-line motion, for up to four 
axes of motion with open- or closed-loop 


: : ae | AUGATS unique NE 


TINH | 
Using “off-t 


How does Augat do it? 

The Unilayer || design concept is based on a p 

: ee manufactured board module, saving about 80% of the 

+ normal design and processing time. The other 20% —you 

electrical interconnection circuit—is wired for each 
specific application. 

: Custom wiring layers are constructed with insulated 

_ #38 gage copper wire, allowing signal runs to cross over 

for maximum density. A wiring layer is laminated to each 

board surface, and an automated solderin 
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g process com- 


_ pletes the circuit connection. pie 
Is it as good as Multilayer? 

It sure is. The typical profile and interconnection 
density of a Unilayer II board is equivalent to multilayer 
designs containing six or more layers. Electrical perfor- 
mance is exceptional—and we have a 20-page report to 
PLOVO Ts areas , , . 

But Unilayer !I is more flexible than multilayer. Com- 
puterized tooling combined with surface accessible wiring 
and component pluggability make circuit and logic 
changes easy. . 
VISIT US AT NORTHCON "85, 


. Booths 2240 & 2242, and at 
| WESCON '85, Booths 937-944 
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control. Circular interpolation achieves a 
similar result in an arc movement. The 
interactive control panel stores multi- 
axis sequences, including time delays 
and conditional or triggered operations, 
for microstepping motors and drives, 
standard steppers, and ac and de servo 
systems. 

For each axis of motion, the model 
3000 uses a single-board 8088-based in- 
dexer. Repeatable velocity accuracy is 
+0.02% of set rate. An RS-232-C or op- 
tional [EEE-488 interface link the sys- 
tem to a host computer or programma- 
ble controller; it 1s compatible with a 
variety of motion-control equipment. 

The manufacturer will quote price 
and delivery time according to the con- 
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Nhat boards are available? 


We have a variety of popular board con- 


igurations available, including IBM PC; 
Aultibus,* VME Bus, Unibus;*Q-Bus; high-density 
oards, and Augat’s own standards. They can 
e delivered “off the shelf,” 100% tested, in three 
yveeks after we receive your circuit design. 
nd we can also produce a custom design at 
somewhat longer initial lead time. 
iow can | get started? 
It’s easy. Give us a call for pricing on the boards 

ou need. We'll send you worksheets to aid in 

aying out your design.|When the circuit design is 
omplete, you can send the net list and component 
lacement data to our VAX® computer from your 
ngineering workstation or other computer, in 


“INTERCONNECTION 


lectronic form. 


SYSTEMS 


Quality and Innovation 


40 Perry Ave., P.O. Box 1037, Attleboro, MA 02703 


(617) 222-2202 TWX 710-391-0644 
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figuration that the user needs. 
Compumotor Corp., 1179 N. McDowell 
Blvd., Petaluma, Calif. 94952. Phone (800) 
358-9068; in California, (707) 778-1244 
[Circle 379] 


SECURITY SOFTWARE 
HIDES FILES 


Infolok secures sensitive data in soft- 
ware through three functions—encryp- 
tion-decryption; file purging through Su- 
perase, a program that destroys files by 
overwriting them; and file hiding-find- 
ing, which deletes a file name from a 
directory without touching the file itself, 
then relists it when desired. For tele- 
communications, Infolok’s teleformat- 
ting function encrypts and transmits si- 
multaneously, automatically removing 
any leading or trailing data added by 
network services. 

The package’s encryption algorithm 
uses a passkey of up to 64 characters. 
Encryption or decryption of 100,000 
bytes takes 6 seconds on an IBM Corp. 
Personal Computer AT, the developer 
says. Infolok operates on all MS-DOS 
and PC-DOS systems, requiring a mini- 
mum of 128-K bytes of RAM. However, 





= a OS 


HEX/UNIBUS 


A 


CUSTOM WIRED 
MULTIBUS 


it uses only 42-K bytes of user-address- 
able memory. 

With a retail price of $149, the soft- 
ware carries volume discounts and also 
offers site licensing as an extra. The 
package is shipped from stock. 

Infocode Inc., 19 Union Sq. W., New York, 
N.Y. 10003. 
Phone (212) 741-9411 


NETWORK PACKAGE 
ADDS FILE SERVERS 


When Advanced Netware/G, a network 
operating system, is added to Gateway’s 
already introduced G/Net, the result is 
a local-area network that is compatible 
with MS-Net and PC Network with PC- 
DOS 3.1. This latest release of Net- 
ware/G supports as many as eight file 
servers—the earlier release supported 
only one file server—as well as most 
third-party IBM Corp.-compatible disk 
subsystems. It supports applications de- 
velopment for PC-DOS 3.1 as well as a 
number of business uses such as elec- 
tronic mail and remote work-station ac- 
cess, and file security. 

Standard IBM PC/XTs, PC ATs, and 
their compatibles can act as file servers 


[Circle 357] 


QUAD/Q-BUS 
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TRIPLE HIGH DENSITY 


DSO ests eases teenies 


DUAL VME BUS 


For your free copy of our 
36-page 
UNILAYER II 
product and 
design guide 
plus a 
20-page 
electrical 
performance 
report, 
contact 
a takes you ye Harry Akell 
~ tl i Ext. 2223 


Trademark Acknowledgements — IBM PC, International Business Machines Corp. ; 
Multibus, Intel Corp.; VAX, Unibus and Q-Bus, Digital Equipment Corp. 























on Advanced Netware/G, which sells 
for $1,595. A field upgrade is available 
for $295. 

Gateway Communications Inc., 16782 Red 
Hill Ave., Irvine, Calif. 92714. 
Phone (714) 261-0762 


DOS SHELL INTERFACES 
WITH IBM PC ROUTINES 


Runit, a DOS shell program, provides a 
uniform interface to all programs that 
run on the IBM Corp. Personal Comput- 
er and the PC/XT or PC AT, including 
program selection, DOS utilities, and 
mainframe log-on. From the main menu, 
the user selects a program using a 
mouse or cursor keys. When that pro- 
gram is completed, Runit returns to the 
main menu until another program is se- 
lected. Because the information is in the 
main menu, the user doesn’t have to 
remember in which directory a program 
is stored or how to start it. 

With the DOS utility, users can exe- 
cute most commands without having to 
type in or know the DOS command syn- 
tax. The log-on feature is available for 
IBM’s MVS/TSO and VM/CMS operating 
systems as well as for Irma and CXI 
3270 emulation boards. Runit uses 48-K 
bytes of RAM and displays on mono- 
chrome or color monitors. Priced at 
$100, it is available from stock. 

Martin Marietta Data Systems, P.O. Box 
2392, Princeton, N. J. 08540. 
Phone (609) 799-7500 


VMEBUS CARD HOLDS 
MOST OF SYSTEM 


Where cost and space are at a premium, 
this VMEbus-compatible microcomputer 
offers most of the functions of a com- 
plete computer system on a single Euro- 
ecard, either as a stand-alone unit or as 
part of a modular system. The chip used 
is the 10-MHz MC68010; the card also 
includes two serial and two parallel I/O 









[Circle 356] 



































[Circle 358] 





















face bus interface, an interrupt handler, 
and three 16-bit timer-counters. A socket 
for the MC68881 math coprocessor is 
also on the board. 


The single-board computer, o 
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ports, a Small Computer Systems Inter- | 


MVME117, is supported by the Versa- 
dos real-time operating system, and 
both Pascal and Fortran are offered for 
it in object or source code. 

The system’s price starts at $2,350 in 
quantities of one to five, and production 
orders are being filled. 

Motorola Semiconductor Products Inc., 
P.O. Box 20912, Phoenix, Ariz. 85036. 
Phone (800) 521-6274 [Circle 362] 


CARD LINKS VMEBUS 
TO GOULD SYSTEMS 


The Saivme-HSD is a 82-bit parallel di- 
rect-memory-access link between the 
VMEbus and Gould Inc.’s Concept/32 
series of computers. It operates over the 
Gould-HSD interface. The module incor- 






































porates a Signetics Inc. 68480 DMA con- 
troller to perform DMA transfers and 
contains logic to implement a VMEbus 
interrupter. 

The module supports HSD command 
and data chaining, and sustains the 
Gould-HSD’s maximum data rate of 3.4 
megabytes per second. Built on a double 
Eurocard, the Saivme-HSD connects to 
the host computer over two 50-conduc- 
tor flat cables. 

Priced at $2,895, the interface 1 is ave 
able from stock. 

Science Applications International Corp., 
VME Microsystems Division, 2109 W. Clin- 
ton Ave., Huntsville, Ala. 35805. 

Phone (205) 533-5900 [Circle 364] 


BOARD ADDS 96 1/0 
CHANNELS TO IBM PC 


The model 1018 Multi-I/O board address- 
es 12 individually programmable 8&-bit 
parallel I/O ports, creating a total of 96 
channels on the IBM Corp. Personal 
Computer and bus-compatible microcom- 
puters. The board also includes dual se- 
rial ports with jumper-selectable baud 
rates (110 baud to 19.2 kilobaud) and 
four 8-bit parallel input-only channels. 
Applications for the 1018 include pro- 
cess control, event timing, and remote 
switch sensing or relay operation. Fit- 
ting a standard IBM PC slot, the board 
supports full bus interrupts and both 
generates and responds to on-off data at 





































TTL levels. | It j is aie hae stock Py 
$495 for a single unit. 

Industrial Computer Designs Inc., 31264 La 
Baya Dr., Westlake Village, Calif. 91362. 
Phone (818) 889-3179 [Circle 365] 


MEMORY BOARD 
ENHANCES PC AT 


With Ramvantage!, a single-slot memo- 
ry-expansion board for the IBM Corp. 
Personal Computer AT, the user can 
add up to three megabytes by using el- 
ther 64- or 256-K-byte RAM chips. The 
board can be configured so that all its 
memory falls within the PC AT’s 15-me- 
gabyte extended-memory area. 

To create 6 megabytes of memory 
and support for 11 users, Ramvantage! 
can be combined with two compatible 
boards—Fourport/XN, a single-slot 
adapter board that allows an AT to run 
Xenix and support four users, and Ad- 
vantage!, a multifunction expansion 
board offering 8 megabytes of memory 
and multiple I/O ports. Both were re- 
leased earlier this year from the same 
manufacturer. 

A package containing Ramvantage! 
with 128-K bytes of memory and a non- 
protected copy of AST’s Sidekick desk- 
top-management software is available 
now at $495. 

AST Research Inc., 2121 Alton Ave., Ir- 
vine, Calif. 92714. 
Phone (714) 863-1333 


IC BUILDS SMALL 
LINE CARDS 


The TP3204 IC builds magnetic-compen- 
sation subscriber-line interface cards 
that include all supervision require- 
ments. The IC provides 1,500-V protec- 
tion and permits the use of low-cost 
miniature ferrite-core transformers, 
which reduces both the cost and size of 
the line card. 

The TP3204 contains three latched re- 
lay rivers. Sas ag ao acts as a ring- 
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TEST PROGRAMS AND 
FIXTURES IN HOURS 


IT'S TRUE! | 


At Olivetti Tecnost we havecombined our _ Find it hard to believe? 
pioneering approach to re-useable fixturing with A simple demonstration will prove it. Request one at 
sophisticated hardware and software to bring you the _ the Olivetti Tecnost office nearest you. 
new PST 100. 


PST 100 is a Pre-Screening test system that uses the in- | TECNOST Ltd CHILTLEE MANOR CHASE, 
circuit test technique, integrated with revolutionary © HASLEMERE ROAD LIPHOOK - HAMPSHIRE 
concepts of autolearning, and progressive — TEL. (0428) 722844 - 
programming for upgrading test sophistication. TELEX 858926 TECNOS G 


With an attractive entry price, built-in expansion e Belgium (02) 6738100 e sweden (0760) 93085 
















Capability and on-going costs one tenth those of the ~— e France (3) 0558300 e Spain 0034 (1) 4423900 
more traditional systems on the market, the PST 100 _e israel (03) 706990 e West Germany (089) 919011-13 
sets the standard in price performance that others can PExelUlaaW \inlecn On Mckic! Pama laleleMstelaalerlva(sky-ke 
only follow. 
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r iM TURES 
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‘ASY To EDITING 
ROGRAMME 
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GUARDING 






folivet 
tecne 


OLIVETTI TECNOST 
Via Gabriel, 69 ; a 
Tel. (0125) 424174-42415@ 
529 OXt, 5391/8 uc see ete oe eG 
_ Telex 2100300UIVRI 
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Focused strictly on design problems, CIRCUITS AND 
SOFTWARE FOR ELECTRONICS ENGINEERS delivers 
professional, innovative solutions for your most 
demanding projects. 


This volume is essential to 


* design appropriate circuitry to meet the most chal- 
lenging specifications 


EASY, RELIABLE SOLUTIONS ~~” 


TO YOGR DESIGN PROBLEMS 


Design Engineers; Technicians; Supervisors; This book is for YO! 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS can save you 
development time and money by giving access to stimulating, clever approaches 


that speed creative design concepts. 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS covers a vast 
array of design problems conveniently organized into 25 vital categories by 


function, including: 


amplifiers, control circuits, instrument circuits, 


microprocessors and power supplies, plus software 


for computers and calculators. 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGI- 
NEERS contains hundreds of circuit schematics, block diagrams, 
waveforms and computer programs that have been proven to 
work and meet the highest standards of performance. 


You'll find valuable and reliable information on a variety of design 
problems including: 


¢ exploiting the full potential of an rf power transistor 

¢ interfacing a 10-bit a-d converter with a 16-bit microprocessor 
* operating instrumentation-meter drivers on a 2-V supply 

¢ interfacing opto-isolated RS-232 to achieve high data rates 

¢ enabling a processor to interact with peripherals using DMA 

° a programmable source sets the voltage of E-PROMs 

¢ a Tl-59 program tracks satellites in elliptical orbits 

° an interface program that links a-d chip with microprocessors 


These creative, new ideas and approaches keep you on top 
of what’s happening in the latest circuitry developments. 


mm en 


Attn: ECC 
Before you tackle your next | McGraw-Hill House 
‘ ° Maidenhead, Berkshire SL6 2QL 
project, order this England 
(Tel. (0628) 23431; Telex 848640) 


valuable resource today! 


Use the coupon or send in 
your company purchase order. 


‘Send me copy (copies) of CIRCUITS 


AND SOFTWARE FOR ELECTRONICS ENGI- 


[] Payment enclosed (postage & handling in- 
cluded) 
_] Bill me (postage, handling & tax will be added) 


Company 


include local sales tax. City 


Country 
Please allow four to six weeks for delivery. 





Edited by Howard Bierman, 


Managing Editor, Technical— 
ELECTRONICS Magazine 


Street Address 


State ZPD 


we. 
ei! 
wena 
6E 


| 
| 
| 
| 
| NEERS for $19.95 each. U.S. residents please 
| 
| 
| 
| 


NOTE: All orders under $25 will be sent a pro- 
forma invoice requiring prepayment. 
ha Bill my company. Purchase order is attached. 


me ns sees eee ee 


McGraw-Hill knows you will be satisfied, but if for 
some reason you’re not, there is a ten-day money- 
back guarantee that applies on all books. 


*cut design time by adapting proven circuits and 
software to a wide range of applications 


*save money and increase productivity by avoiding 
costly design errors. 


So whether you are a design engineer, technician or 
supervisor — don't take the chance of being less than on 
top of the latest circuitry developments! 
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Philips’ PM 3551 A and PM 3632 Logic Analyzers 


Choose the PM 3551 A, the world’s fastest 
transitional timing analyzer. With simultaneous 
state and timing analysis. Plus powerful per- 
formance analysis with unique features. Mea- 
sure recursive routines, and obtain undistorted 
data even if subroutines are interrupted. Up to 
16 on-screen timing channels. Unmatched 
trigger facilities. Pure power! 

Pure power, too, with the PM 3632 
Personal Logic Analyzer. And at a price that 
lets you put one on every bench. Handles 32 


Test & 
Measurement 


PHILIPS 


channels at speeds up to 100 MHz. Adapts to 
any popular WP Optional ROM emulator and 
plug-in Set-up and non-volatile Data Memory. 
Both feature a simple, powerful menu 
system with soft-key entry that puts you in 
charge from the first day. The choice is yours! 
Get the details on the PM 3551 A logic timing, 
state and performance analyzer and the 
PM 3632 Personal Logic Analyzer. In the final 
analysis you'll choose Philips. Contact your 
local Philips Sales organisation or: 


Philips I&E, T&M Department, 
TQUI-4-62 

5600 MD EINDHOVEN, The Netherlands. 
Germany (0561) 5015 18 

Great Britain 0223-35 88 66 

France 01-830 1111 

Netherlands 040-78 32 38 

Italy 039/3635.240 (or 248) 

Sweden 08-782 18 10 


PM 3632 not available in Australia, Canada, 
Hong Kong, Japan, Singapore and Taiwan. 


PHILIPS 
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HYBRIDS - 


We are cut off to develop your customs into hybrids 
our winning cards: 


Components double sided on substrates - Metallized through 
holes - Leadless chip carrier assembling - Active trimming 


UR TOOLS: 


Cad mask design - Automatic screen printing 
Laser trimming - Assembling robots - Automatic testing 


Strong quality control 
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TELECONTROLLI S.p.A. 


Thick & thin film hybrid circuits - Electronic modules 
80141 NAPOLI - Via S. Giovanni De Matha, 49/51 - 20129 MILANO - V.le Regina Giovanna, € 


Tel. 0039:81| 7513100 (PBX) - Telex 722062 - ITALY Tel 0039-02 206134 (PBX) - Telex 331604 - ITALY 


Divisione Component 
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hanced version of the 10-megabyte Hy- 
perDrive. Four disk-management utility 
programs are part of the HyperDrive 20 
package—Manager, which divides the 
hard disk into 82 file drawers, each ap- 
pearing as a separate icon on the 
screen; Security, which encrypts files; 
Disk Backup, for transfer of data from 
the hard disk to floppy disks; and Print 
Spooler, which frees the Macintosh 
while the printer runs. 

Available now, HyperDrive 20 sells 
for $2,795. A field upgrade for 10-mega- 
byte units, due in December, costs $895. 
General Computer Co., 215 First St., Cam- 
bridge, Mass. 02142. 

Phone (617) 492-5500 [Circle 369] 


$395 CAMERA SNAPS 
PHOTO OF CRT DISPLAY 


The Primeline model 7000 video-display- _ 
tube camera creates a permanent photo- 
graphic record of data displayed on ei- 
ther monitors or oscilloscopes. It can be 
operated either in the hand or mounted 
on the screen’s bezel. 

For hand-held operation, hoods are 
available that fit display screens up to 
12 in. diagonal. A bezel adapter mount 
creates a permanent installation for 
most oscilloscopes, yet permits the user 
to swing the camera aside to view the 
display. 

Prices for the model 7000 start at 
$395, including a hood. The manufactur- 


ry when the modem is powered off. Sell- 
ing for $599, units of the Signalman 
Lightning 24 modem will be shipped in 
30 days. 

Anchor Automation Inc., 6913 Valjean 
Ave., Van Nuys, Calif. 91406. 

Phone (818) 997-7758 [Circle 366] 


35-CPS DAISYWHEEL 
PRINTER COSTS $599 


Priced at a low $599, the Premiere 35 
daisywheel printer delivers letter-quality 
hard copy at the rate of 85 characters 
per second. The operator can select pro- 
portional spacing for a justified right 
margin from the front panel. The print- 
er is foam-insulated and mounted on 
rubber shocks, keeping its noise level to 
_55 dB. Through switch selection, the op- 
erator can make this printer compatible 









relay driver and ring trip latch; the re- 
maining two are general-purpose driv- 
ers, handling currents to 50 mA at ei- 
ther 0 to -70 V or 0 to +20 V. | 
The TP3204 is available in two mod- 
els: either with +5-V relay drivers or 
with -48-V relay drivers. The chip sells 
for $5 each in lots of 100 or more. 
National Semiconductor Corp., 2900 Semi- 
conductor Dr., Santa Clara, Calif. 95051. 
Phone (408) 721-5000 [Circle 367] 


IC SCRAMBLES SIGNALS 
FOR CELLULAR PHONES 


The COM9046, a scrambler-descrambler 
for single-sideband operation in cellular 
telephones, voice-and-data stations, and 
the like, operates in full-duplex mode 
and can scramble or descramble on ei- 
ther channel. The technique used con- 
sists of modulating the input signal with 
a double-sideband modulator operating 
at 3.5 kHz, followed by a filter that at- 
tenuates the upper sideband. 

The COM9046 offers a high signal-to- 
noise ratio and a low insertion loss, for 
a clear descrambled signal. Its switched- 
capacitor technology provides a flat am- 
plitude response, linear phase response, 
and steep filter transition skirts, the 
manufacturer says. Fabricated in n- 
channel CMOS, it is available in a 14-pin 
ceramic, Cerdip, or plastic package; the 
price of the latter, in hundreds, is $4.75. 
Standard Microsystems Corp., 35 Marcus 
Blvd., Hauppauge, N. Y. 11788. 

Phone (516) 273-3100 [Circle 368] 


2,400-B/S MODEM 
SLOWS FOR BAD LINES 


The Signalman Lightning 24, an intelli- 
gent 2,400-b/s data modem, operates 
with an equalizer that will automatically 
drop the transmission rate to 1,200 or 
even 300 b/s over poor telephone lines. 
Configuration is switch-selectable for e1- 
ther unattended or manual transmission, 
and operations are under software con- 
trol. Automatic dial-up is coupled with 
memory that stores up to 10 telephone 
numbers as long as 48 characters each. 

The asynchronous-only transmission 
is performed through a standard Rs- 
232-C interface. A battery back-up pre- 
serves the telephone directory in memo- 






































































































































with Diablo 6380, NEC 3550, or Qume 
Sprint 11+ printer software; its print 
wheels are also compatible with the Dia- 
blo 630. The buffer contains 8-K bytes 
of memory. An optional dual-bin sheet 
feeder with envelope feed sells for un- 
der $400. Both are available now. 
Citizen America Corp., 2425 Colorado 
Ave., Santa Monica, Calif. 90404. 

Phone (213) 453-0614 [Circle 384] 


DAISYWHEEL PRINTER 
RUNS AT QUIET 58 DBA 


Running at a quiet 58 dBA, the model 
6200 daisywheel printer clips off letter- 
quality copy at 30 characters per sec- 
ond. Its 3-K bytes of memory, expand- 
able to 15-K bytes, ensures that the 
computer will be free to perform other 
tasks while the 6200 prints out hard 
copy. The Diablo-compatible 96-charac- 
ter daisywheel offers 10, 12, or 15 pitch 
and proportional spacing. For systems 
integrators, the 6200 can be equipped 
with either a parallel or a serial inter- 
face. The suggested retail price is $745. 
Juki Office Machine Corp., 299 Market St., 
Saddle Brook, N. J. 07662. 

Phone (800) 932-0590 


20-MEGABYTE DISK 
FITS INSIDE MACINTOSH 


Software developers for Apple Comput- 
er Inc.’s Macintosh will welcome Hyper- 
Drive 20, a 20-megabyte internal hard- 
disk drive. HyperDrive 20 is an en- 

























































er will configure custom systems. 
Soltec Distribution, P.O. Box 818, Sun Val- 
ley, Calif. 91353. Phone (800) 525-5554; in 
California, phone (818) 764-5400 = [Circle 
Sra 


VOLTAGE REGULATORS 
TUNE POWER TO 1% 


With an initial output-voltage tolerance 
guaranteed to be less than 1%, two se- 
ries of adjustable voltage regulators of- 
fer high precision for such sensitive ap- 
plications as switching power supplies 
and on-card regulators. Further, line 
regulation is better than 0.01% per volt 
and load regulation is within 0.8%. 

The IP350A series, which can supply 
more than 3 A over the 1.25- to 35-V 
output-voltage range, comes in a TO-220 
package for $2.60 in quantities of 1,000. 
It also comes in a TO-3 steel can for 
$3.83 in the commercial-temperature 
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range. The IP838A series, which sup- 
plies more than 5 A over the same volt- 
age range, is available in TO-3 packag- 
ing of the same quantities for $5.07. 
Integrated Power Semiconductors Ltd., 
2727 Walsh Ave., Suite 201, Santa Clara, 
Calif. 95051. 

Phone (408) 727-2772 


LED LAMP PRODUCES 
TRUE BLUE LIGHT 


The LDB 5410 silicon carbide LED pro- 
duces bright, 480-nm true blue and fea- 
tures a typical luminous intensity of 6.0 
millicandelas at 20 mA, according to the 
manufacturer. The company recom- 
mends the lamp as a radiation source in 
spectroscopic applications, a calibration 










[Circle 360] 


























graphic equipment, and a light source in 
medical equipment. 

The LED is TTL-compatible and has a 
minimum lead length of 1 in. It sells for 
$54 in quantities of 100, with discounts 
for 5,000 or more units. Delivery is from 
stock. 

Siemens Components Inc., Optoelectronics 
Division, 19000 Homestead Rd., Cupertino, 
Calif. 95014. 

Phone (408) 257-7920 


COMPONENTS COME 
IN DIE FORM 


Instrumentation amplifiers, operational 
amplifiers, digital-to-analog converters, 
voltage-to-frequency converters, and 
current transmitters are among the 
monolithic circuits now available in die 
form or wafer from Burr-Brown Corp. 
All dice and wafers are 100% electrically 
probe tested and visually inspected to 
MIL-STD 888, Method 2010, Test Condi- 
tion B; dice receive an additional in-pro- 
cess quality-control inspection to a 
0.65% acceptable-quality-level standard. 
The dice are shipped in antistatic waf- 
fle-pack plastic carriers, ready for auto- 
mated assembly. In quantities of 100 to 
999, they sell for $2.80 to $17.50. 
Burr-Brown Corp., International Airport In- 
dustrial Park, P.O. Box 11400, Tucson, 
Ariz. 85734. 
Phone (602) 746-1111 


PORTABLE COMPUTER 
WORKS IN FACTORIES 


Weighing 29 lb, the portable IGT/PC 
computer is compatible with the IBM 
Corp. Personal Computer XT and has 
been equipped to work in harsh environ- 
ments. The system, which runs at 8 
MHz, can be equipped with dual 3%4-in. 
microfloppy-disk drives. 

A 10- or 20-megabyte 842-in. Winches- 
ter disk is optional, and either a 10- or 










[Circle 359] 
































[Circle 361] 

















70 





source for television cameras and photo-. 






20-megabyte integral tape-drive system 
can replace one of the floppy-disk 
drives. 

The system includes a 9-in. amber or 
green phosphor monochrome monitor 
that operates in the IBM monochrome 
alphanumeric, IBM graphics, and Hercu- 
les graphics modes. A full-size 88-key 
keyboard with a 10-key numeric pad and 
10 function keys is standard. The sys- 
tem comes with two RS-282-C serial 
ports and one parallel port. 

The user can add a variety of stan- 
dard and customized boards in the five 
expansion slots. The cabinet has 185 in.® 
of space for customized features. Priced 
at under $4,000 each in lots of 100, the 
computer system is available 80 days 
after receipt of order. 

Viad Corp., 9207 Country Creek Dr., Suite 
140, Houston, Texas 77036. 
Phone (713) 541-0808 


LINK MAKES MAC 
A WORK STATION 


Using an off-the-shelf hardware and 
software system, engineers can link an 
Apple Macintosh to an Opticom main- 
frame for a low-cost desktop work sta- 
tion that prepares finished reports with 























[Circle 389] 






















the Macintosh’s cut-and-paste Image- 
writer. In this configuration, the Macin- 
tosh emulates either a Tektronix Inc. or 
an Opticom VT100/TTY terminal. 

The mainframe becomes the host that 
performs finite-element calculations and 
functions as the terminal driver. The 
mainframe also functions as a tape-stor- 
age facility, for job restart and project 
documentation. 

A work-station link sells for an aver- 
age of $3,000 for a Macintosh with Ima- 
gewriter, printer-plotter, modem, and 
software. It is available now. 

Opticom Corp., 6895 Via del Oro, San 
Jose, Calif. 95119. 
Phone (408) 281-6069 
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VERSION OF CADAT 
RUNS ON PC AT 


With Personal Cadat, a logic-design sim- 
ulator, design and test engineers can 
use an IBM Corp. Personal Computer 
AT to simulate logic-design networks 
containing up to 3,000 devices. This 
means that circuit simulations can be 
performed locally, without tying up 
work stations. The engineer uses one of 
the commercially available schematic- 
capture packages to extract the network 
listing before running a simulation. 
Personal Cadat is a port of Cadat 
software. It incorporates the same 95 
primitives as full-sized Cadat, ranging 
from the transistor level to complex de- 
vices such as arithmetic logic units and 
RAMs. MOS designs can be simulated 
using a combination of 21 simulation 
states and switch-level analysis. Charge- 
decay analysis is also included for MOS 
networks. Prices for Personal Cadat 
start at $8,000, and deliveries begin this 
month. 
HHB-Softron, 1000 Wyckoff Ave., Mahwah, 
N. J. 07430. 
Phone (201) 848-8000 


3-D CAD SOFTWARE 
RUNS ON PC AT 


Personal Supercads GT, a three-dimen- 
sional computer-aided-design system for 
the IBM Corp. PC AT, is intended for 
integration into an existing Cadds 4X 
installation. There, its design-informa- 
tion-management link gives users imme- 
diate access to the entire data base, 
sparing engineers the need to sign up in 
advance for blocks of time on the larger 
system. When running Personal Super- 
cads GT, the screen of the PC can dis- 
play up to 16 windows. The software 
also rotates through 860°, pans, zooms, 
and changes scaling from 1 to 1,000,000. 

Interactive menus are available for 
beginners. More experienced designers 
can use tablet menus. A single system, 
which includes Supercads software, the 
PC AT, graphics card, and terminal, 
sells for approximately $18,000 with a 
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quantity discount. Personal Supercads 
GT is being shipped now. 

Tasvir Corp., 2490 Charleston Rd., Moun- 
tain View, Calif. 94043. 

Phone (415) 969-5602 


DATA LOGGER STORES 
VALUES IN FIRMWARE 


Taking no chances with the vulnerabili- 
ties of software, the OM-872 portable 
recorder and data logger stores in firm- 
ware linear values it has derived from 
the nonlinear signals of 12 thermocouple 
types. Yet it still has room for up to 16 
user-programmed linearization curves. 
The 382-channel recorder also offers 
floating-point math including scale and 
offset. Each channel is individually con- 
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figured. The OM-372 also has a built-in 
RS-2382-C connector to interface with a 
computer. 

An unusual safety feature is the in- 
strument’s ability to store a telephone 
number up to 15 digits long, which it 
dials automatically upon receiving an 
alarm-status report. The price of the 
OM-872 is $3,450. 

Omega Engineering Inc., 1 Omega Dr., 
P.O. Box 4047, Stamford, Conn. 06907. 
Phone (203) 359-1660 [Circle 377] 


GANG PROGRAMMER 
HANDLES NEW EPROMs 


An eight-device gang programmer, the 
model SCC-512A handles a range of 
chips that includes the new 27512 
EPROMSs as well as EEPROMs and oth- 
er memory-containing semiconductors. 
Programming settings are chosen from 
a menu, eliminating the need for person- 
ality modules. 

Diagnostics are built in, and voltage- 
sensing circuitry protects the devices 
during programming. A 1-in.-high dis- 
play gives a status report throughout 
the programming process. 

The basic system comes with a full- 
travel entry keypad, an RS-232-C port, 
eight sockets, and 16-K bytes of memo- 
ry buffer that can go to 64- or 256-K 
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bytes. Priced at $1,195, the SCC-512A 
will be shipped at the end of this month. 
Southern Computer Corp., 3684 Clearview 
Ave., Atlanta, Ga. 30340. 
Phone (404) 455-8018 


CCD-BASED CHIP SET 
BUILDS IMAGE GEAR 


A set of six chips—a charged-coupled- 
device area sensor, a color-signal sepa- 
rator, two clock generators, and two 
clock drivers—creates a complete color 
imaging system. The system converts 
an image into red-green-blue signals 
that can be processed into a high-resolu- 
tion color video picture. The CCD area 
sensor fits the 2/3-in. Vidicon-tube 386- 
by-488-pixel format. Its sensitivity is 2.5 
numerical aperture. 

The system’s applications include sci- 
entific and medical instrumentation, sol- 
id-state cameras, robotics, and inspec- 
tion stations. The price of the six-chip 
set is about $250; delivery takes about 
12 weeks. 

Sharp Electronics Corp., 10 Sharp Plaza, 
Paramus, N. J. 07652 [Circle 382] 


GRAPHICS BOARD 
SPEEDS DRAWING 


The no-frills model DCl-4 graphics 
board is intended for original-equipment 
manufacturers of computer-aided-de- 
sign, -engineering, and -manufacturing 
work stations. Rooted in systems de- 
signed to create special effects and ani- 
mation for television, the board uses the 
Hitachi Ltd. advanced CRT controller to 
create drawings at 64 MHz. It has a 
resolution up to 1,024 by 768 pixels in 16 
colors. The board also supports a modi- 
fied Polaroid Corp. palette that makes 
slides for corporate presentations. 

Other configurations of the board cre- 
ate broadcast and videotape business 
graphics in 256 colors; one model, the 
DC1-1, has a 250-MHz monochrome out- 
put for resolution of 1,400 by 1,400 pix- 
els noninterlaced—2,000 by 2,000 pixels 
using a long-persistence monitor. 

Prices start at $1,595. Delivery takes 
30 to 60 days. 
Dolen Computer Corp., 10 Bay St., West- 
port, Conn. 06880. 
Phone (203) 222-1174 
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FIBER-OPTIC NET 
STRETCHES 32 KM 


For large offices and factory-automa- 
tion systems, a fiber-optic data-transmis- 
sion system called WhisperRing builds 
networks that can extend 32 km. Whri- 
sperRing uses the high-speed (2 mega- 
bytes per second) RS-422 data-transmis- 
sion standard and an active ring topol- 
ogy. Should a failure occur, an automat- 
ic optical-bypass feature circumvents 
the node without bringing down the en- 
tire network. In a master-slave network, 
it can handle up to 64 terminals. 

The network’s architecture eliminates 
optical couplers and a wiring center and 
requires only a single-fiber cable be- 
tween transceivers. The standard mo- 
dem sells for $800, the TFM-422 Tem- 
pest modem for $895. The company of- 
fers discounts to original-equipment 
manufacturers. 

FiberCom Inc., P.O. Box 11966, Roanoke, 
Va. 24022. 
Phone (703) 342-6700 


NETWORK SERVER 
MANAGES 254 USERS 


The Plan 5000 multifunction network 
server typically supports 25 to 50 work 
stations. But depending on the applica- 
tion, it can support as many as 254. Mul- 
tiple servers can reside on the same 
network. 

The basic Plan 5000 comes with either 
275 or 550 megabytes of disk-drive stor- 
age, and capacity is expandable to 1.1 
gigabytes. A 60-megabyte streaming 
tape drive comes standard, and a second 
tape drive is optional. 

Currently, the Plan 5000 supports the 
IBM Corp. Personal Computer Network. 
Available now, the Plan 5000 with 275 
megabytes sells for $25,000. Prices in- 
clude the tape drive, the Planpak starter 
library of multiuser software, and the 
server console. The second tape drive is 
an additional $2,000. 

Nestar Systems Inc., 2585 E. Bayshore St., 
Palo Alto, Calif. 94303. 
Phone (415) 493-2223 
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nates gold plating. The P3500 thick-film 
conductive material contains no silver or 
other metal and therefore cannot mi- 
grate under bias. Formulated for use as 
impact points in mechanical-contact de- 
signs, the coating features high wear 
resistance and good adhesion on a vari- 
ety of organic and inorganic substrates; 
it is unaffected by solvents. The coating 
can be printed onto etched copper or 
bare pe boards. Resistivities of 30, 50, 
and 100 9/sq are available. 

EMCA, PTF Products Group, 609 Center 
Ave., Mamaroneck, N. Y. 10543. 

Phone (914) 698-8434 [Circle 425] 


ry” tape to further dampen any energy- 

draining, distorting vibrations. 

< Hitachi Cable America Inc., Campbell-Na- 

on e . gle Inc., distributors, 1206 Manhattan Ave., 
a Manhattan Beach, Calif. 90266. 

Phone (213) 545-8629 [Circle 424] 

























































ION IMPLANTATION. Custom silicon-on-in- 
sulator wafers for high-dose oxygen or 
nitrogen implantation come in quantities 
of 10 or fewer from a company that 
performs semiconductor ‘ion implanta- 
tion as its principal service. The staff 
performs boron, phosphorus, arsenic, 
and exotic implants on wafers 8 to 6 in. 
in diameter. They will also produce non- 
standard and special ions for implanting 
gallium arsenide and other III-V and II- 
V substrates. 

Surface Alloys Corp., 33 Cherry Hill Dr., 
Danvers, Mass. 01923. 

Phone (617) 777-5110 

































MOISTURE BARRIER. A formulated resin 
cured by exposure to ultraviolet or elec- 
tron-beam radiation, 16-800 demon- 
strates a resistance to moisture and 
chemical solvents in harsh environ- 
ments. This suits it for use as a mois- 
ture barrier, a vacuum-impregnation 
resin varnish, or a top-coat sealant for 
capacitors in various materials. At 25°C, 
viscosity is 460 centipoise—low enough 
to make 16-800 suitable for a variety of 
thin-coat purposes. 

Formulated Resins Inc., P.O. Box 508, 
Greenville, R. |. 02828. 

Phone (401) 949-2060 


SUBSTRATES. Beryllium oxide _ sub- 
strates come either as fired or lapped 
for thick-film use or polished for thin- 
film use. They can be furnished in nomi- 
nal sizes from 2.06 by 2.06 in. down to 
0.01 by 0.01 in. and in thicknesses to 3 
mils. The company can laser-drill holes 
with diameters as small as 5 mils in its 
facility. If the customer supplies his 
own beryllium oxide substrates, wheth- 
er fully plated or multipatterned, they 
will be scribed and diced. 

Accumet Engineering Corp., Marketing De- 
partment, 518 Main St., Hudson, Mass. 
01749. Phone (617) 568-8311 [Circle read- 
er service number 421] 
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LED SOCKETS. Hi-Rel LED sockets offer 
brass terminals and beryllium copper 
contacts that meet QQ standards; MIL-S 
standard sockets are also available. If 
low insertion force is a consideration, 
the manufacturer can supply six-finger 
contacts. The right-angle LED sockets 
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WRAPPED-WIRE PANELS. A line of pan- 
els connect to the IBM Corp. Personal 
Computer to help designers of digital 
ICs build prototype circuits; systems in- 
tegrators can also use the panels for 
low- to medium-volume production runs. 
The manufacturer also offers Hi-Pak 
logic patterns that allow for maximum 
packing density of ICs. The panels mate 
with 25- and 387-pin RS-282 D-connector 
interfaces and use gold contacts and tin- 
lead wrapped-wire tails. In quantities of 
10 to 24, the boards sell for $145.75 to 
$265.65. 

Augat Inc., Literature Department, 40 Perry 
Ave., P.O. Box 1037, Attleboro, Mass. 
02703. Phone (617) 222-2202, ext. 2403 

[Circle 428] 











ADHESIVE. Tra-Bond F230 is a two-com- 
ponent epoxy adhesive with a color- 
keyed cure feature. Both adhesives are 
light yellow; when mixed, the result is a 
light-green formulation that changes to 
reddish amber when applied and fully 
cured. Because the adhesive exhibits ex- 
cellent mechanical and electrical-insula- 
tion properties and resists corrosive 
chemicals, the manufacturer recom- 
mends it for bonding and potting glass 
fibers as well as for terminating fiber- 
optic connectors. Tra-Bond F230 is avail- 
able in a premeasured two-component 
package called a Bipax. 

Tra-Con Inc., Resin Systems Division, 55 
North St., Medford, Mass. 02155. 

Phone (617) 391-5550 [Circle 422] 



















































come with 14 to 20 pins spaced at 0.3-in. 
intervals on a _ glass-filled polyester 
body. Sleeve plating is tin on nickel and 
contact plating is gold on nickel. 
Advanced Interconnection Corp., 5 Division 
St., Warwick, R. |. 02818. 

Phone (401) 885-0485 [Circle 426] 










































FILTERS. The Voltfree line of antiglare 
video-display filters reduce reflection by 
up to 89% and eliminate residual electro- 
static charges in terminals, the manu- 
facturer says. The filters also stop 
pulsed very-low-frequency radiation 
emitted through the face of the monitor. 
Voltfree filters are woven of conductive 
nylon micromonofilament and typically 
are installed between the bezel and the 
tube surface. The filters meet Interior 
Specification No. 5 of the Electronics In- 
dustries Association. Unit pricing begins 
at $50. 

Sun-Flex Inc., 20 Pimentel Ct., Novato, 
Calif. 94947. 

Phone (415) 883-1221 


SOLVENTS. Two new 2-pyrrolidone-based 
compounds, both polymer solvents, are 
water soluble and perform well in high- 
temperature environments, the manu- 
facturer says. NEP—N-ethy]-2-pyrroli- 
done—has a low freezing point and 
works as both a low- and a high-tem- 
perature solvent. HEP—N-(2-hydrox- 
yethyl)-2-pyrrolidone—serves as an ex- 
traction solvent. 

GAF Corp., 1361 Alps Rd., Wayne, N. J. 
07470. 

Phone (201) 628-3000 [Circle 427] 




















CABLE. A cable using linear-crystal oxy- 
gen-free copper (LC-OFC) is offered 
mainly for audio and video applications, 
where its low distortion and reduced sig- 
nal loss give it an advantage over con- 
ventional cables. But the manufacturer 
expects that these qualities will interest 
computer manufacturers as well. Giant 
copper crystals in LC-OFC cable reduce 
the number of crystal boundaries per 
meter of cable from around 50,000 to 
only 20—and fewer boundaries for a 
signal to cross means less distortion. 
The process also makes use of a very 
pure grade of oxygen-free copper. Each 
cable is wrapped in polyolefin “memo- 
































CONTACT FILM. A screen-printable or- 
ganic coating forms keyboard and pc- 
board edge connections, where it elimi- 
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Advertise 
your 


software 
for only 
$114.75 





For only $114.75 per inch you can 
advertise your software, designed 
specifically for the electronics in- 
dustry, to a no-waste audience 
specifically in need of = it— 
Electronics’ paid circulation of 
102,000 subscribers. 


You’ll waste no advertising dollars 
on waste circulation. These decision- 
makers need software applications 
designed specifically for their in- 
dustry. That’s why Electronics’ Com- 
puter Software Section is a perfect 
interface because it is programmed 
to connect you with specific industry 
interests. 


Send your copy/art to the address 
below. For more information, call 
Patti Clyne at 212/512-2557. 


Electronics 
Computer Software 
Section 


Post Office Box 900 
New York, NY 10020 


wi. 
e/ 
meni 


1985 ELECTRONICS 
COMPUTER SOFTWARE SECTION 


Sizes Material 


Artwork or 
film preferred. 


1 Inch 7/8 x2 1/4 
2Inch 17/8x2 1/4 
3inch 27/8x2 1/4 Typesetting 

4\Inch 37/8x21/4 _ free of charge. 





COMPUTER 


SOFTWARE 


Z/SPICE 
COMPLETE CIRCUIT SIMULATION FOR PC 
STUDENT VERSION $79 FULL VERSION $245 
(800)-538-8157 ext 937/(800)-672-3470 ext 937 (in CA) 


(509) 529-7025 








3 fy box 737 
TTEG college place 
wa 99324 














POSITIONS VACANT 


Murkett Associates — Technical Mgmt 
placement with national affillates-fee paid 
Box 527, Montgomery, AL 36101. 


POSITIONS WANTED 


Designing a product? | do electronics /mi- 
croprocessor based design and program- 
ming. Project rates. Mr. Masel (718) 476- 
1516 (NY). 


LS 


SPECIAL SERVICES 


aaa 


Application Specific IC’S — Engineering 
and Consulting Services related to Custom 
& Semi-Custom IC’S. Management and 
Technical support through Cost and Tech- 
nology Trends, Strategy Selection, Project 
Plans, Vendor Evaluation, Specification 
Review, Logic and Circuit Design and Test 
Definition. Silicon Beach Ent., 700 US Hwy 1, 
Suite C, North Palm Beach, FL 33408. 305- 
844-7805. 


Microprocessor based _ Products. _In- 
strumentation — Industrial — Medical — 
Scientific. Designed and built to meet your 
needs; completely developed on CAD 
System. Battery powered systems available. 
Quick and cost effective. SEGES Develop- 
ment Co. (408) 338-8646. 





RESUMES 





Resumes — Complete instructions and 
examples; $4, Consultants, Box 56/7—4J, 
Bergenfield, N.J.07621. 


Professional Resume Services — Complete 
resume preparation. Mailing services avail- 
able. Call toll-free. 1-800-6-CAREER. In PA; 
(215) 433-4112. Call 24 hours a day, 7 days 
a week. 


HIRE 1987 & 1988 
GRADUATING ENGINEERS 
— NEXT SUMMER! — 


First, it’s in our industry's best interest to 
hold and encourage its life-blood by 
providing career-conscious undergrad- 
uate engineering students with meaning- 
ful summer job experience in their future 
profession. 

Second, since there'll always be more 
anxious applicants than openings, you'll 
be able to select the cream of the crop, 
then evaluate them under ‘‘game- 
conditions’ with an eye towards hiring 
them as coveted graduates. 


By filling out and returning the coupon 
below, your organization will be included 
in summer job listings to be featured in 
the January 1986 issue of McGraw-Hill’s 
GRADUATING ENGINEER. 

This edition will be distributed to 
90,000 engineering students on over 325 
campuses by engineering department 
heads and placement officers. 

Please supply the name of the person 
students should contact, and a phone 
number for our checking purposes only. 


PLEASE PRINT OR TYPE 


e®eeeseeeeeeeeneeene2e20@02 0600892 300008007 809 OSGeeeeeeveeseeeevaeeveeveeaeodeeeeee oe 


Free summer job listing 


MAIL TO: ELECTRONICS /POST OFFICE BOX 900/NEW YORK/NY 10020 

Unit 1X 6X 12X 
Tinch == $114.75 $113.75 $112.80 
2 Inch 229.50 227.50 225.60 
3 Inch 344.25 341.25 338.40 


4 Inch 459.00 455.00 451.20 


NAME/TITLE of individual to be contacted Your Signature 


Telephone (our use only) 


wy 
Avionics e nf 
Hill 


Electrical Computer Mechanical Computer Science Other(Draftsman, etc.) 


NAME OF ORGANIZATION 
ADDRESS: Mailing address of your personnel office 


TYPE AND NUMBER OF STUDENTS SOUGHT: Electronics 


oF -1 
Patti Clyne 
212/512-2557 
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Ministry clears TV picture 


To the editor: In reading the article “Jap- 
anese team sets out to upgrade TV im- 
ages” [Electronics, July 22, 1985, p. 21], 
it seems to us that there is some misun- 
derstanding on the situation in Japan 
concerning the HDTV [high-definition 
TV] system and improved TV or en- 
hanced TV systems. 

In 1984, the Ministry of Posts & Tele- 
communications of Japan consulted with 
the Advisory Council of Telecommunica- 
tions Techniques about the HDTV sys- 
tem in order to establish a HDTV 
standard. 

In September 1985, the Advisory 
Council proposed a draft recommenda- 
tion of the HDTV studio standard of 
1,125 lines, 60 field rate, 2:1 interlaced 
and 5-to-3 aspect ratio, to the CCIR IWP 
11/6 on the basis of research of more 
than 15 years. This signal would be uti- 
lized for broadcasting from a broadcast- 
ing satellite in the future. 

At the same time, present Japanese 
terrestrial TV stations that transmit pro- 
grams utilizing the NTSC color televi- 
sion system are interested in improving 
the transmission and receiving systems 
in order to get higher spatial resolution 
and fewer ghost signals. 

In May 1985, the ministry set up a 
committee—composed of experts from 
the broadcasting industry—for improv- 
ing picture quality of terrestrial TV. 

We believe [that doing] research work 
for both systems is a very important 
matter, [since] they are quite different 
from each other. Thus we are running 
both works in parallel. 

Kiyosha lida 

Broadcasting Administration Bureau 
Ministry of Posts & Telecommunications 
Japan 




















Sony the innovator? 


To the editor: | have subscribed to Hlec- 
tronics for some time now and have 
always found it an excellent source for 
information on leading-edge technology 
reports and information on new prod- 
ucts. With this in mind, I was severely 
disappointed to read “JVC sharpens pic- 
ture in VCR war” [Electronics, Aug. 12, 
1985, p. 19]. I would hope your editors 
would do a better job at keeping articles 
a report of facts or performance claims 
of new products rather than _ jibes 
against competitors. 

Certainly the millions of other con- 
sumers as well as myself who have pur- 
chased Beta-format machines deserve 
better than a regurgitation of market 
tripe from competing vendors of VHS 
machines, masquerading as an educated 
comparison of machines in the two for- 
mats. Your reporter should keep his per- 
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sonal preferences minimized when mak- 
ing market comparisons. 

Let’s face it—all the major imnova- 
tions in the VCR marketplace have been 
Sony’s. The VHS manufacturers are not 
innovators. They are knee-jerk reactors 
to Sony’s innovations. Sony introduced 
the first VCRs, the first audio high-fidel- 
ity VCRs, and now the first improved- 
resolution VCRs. I believe it would be 
the leader of the market had it not been 
so slow to respond to consumer de- 
mands for extended playing time when 
the market was in the infancy and thus 
lost market leadership at a crucial time. 

Observers have been saying that Sony 
will exit the VCR market for years now, 
and it hasn’t left yet. In fact, it just 
recently introduced a new line of Super- 
Beta VCRs. Introducing a new line of 
products when planning to exit the mar- 
ket certainly doesn’t make sense to me. 
People always say that Beta has some 
20% (or less) of the VCR market. Re- 
member that this is a large market and 
that there are four to five Beta manu- 
facturers versus 16 to 20 manufacturers 
for VHS. I certainly wouldn’t exit the 
market under those conditions. 

In the September issue of Consumer 
Reports, the Beta hi-fi VCR listed had a 
picture quality that is just as good as 
any of the VHS contenders, and I sug- 
gest, then, that if it has resolution prob- 
lems, so do the VHS VCRs, since they 
were deemed comparable. Whether ear- 
lier Beta VCRs had better quality pic- 
tures, I think is to some degree irrele- 
vant, unless the difference is very dis- 
cernible—I think not. 

The article may be correct in claiming 
that separate heads for video and audio 
recording is clever. But I don’t think 
this aspect of VHS technology is neater. 
This design introduces mechanical as 
well as electronic components into the 
product that are much more likely to 
wear out, go out of alignment, and fail. 
I think I would consider Sony’s totally 
electronic solution “neater.” Certainly, 
the VHS manufacturers were forced to 
a more exotic solution to achieve hi-fi 
sound as their bandwidth allocation was 
not selected to allow them to squeeze in 
a hi-fi signal. 

Most reviews I have seen say that the 
quality of VHS and Beta were very simi- 
lar before and after the introduction of 
Beta hi-fi. You will find Consumer Re- 
ports did a short review of a Super-Beta 
VCR and found it to have discernibly 
superior resolution to any of the VHS or 
Beta VCRs. 

Certainly Super-Beta is available now, 
unlike any VHS equivalent, which will 
be six months to a year down the road. 
Consumer Reports no doubt has a con- 
siderably larger circulation among con- 












sumers, and any harm done by the arti- 
cle in your magazine will be small com- 
pared to the good done by the favorable 
comments in theirs. 









David C. Albrecht 
2411 Peyton Dr. 
Charlottesville, Va. 


Author’s reply: Reader Albrecht clearly 
prefers his Sony VCR. The fact remains, 
though, that major Beta VCR group 
manufacturers, including Toshiba Corp. 
and Sanyo Electric Ltd., have seen fit to 
protect their flank by offering VHS 
products, too. 

The problem with Sony’s audio hi-fi is 
that there wasn’t quite enough room for 
the FM audio, and the video carrier was 
moved to a higher frequency to partially 
compensate, and then was moved still 
higher for “High-Band”’ Beta. This 
makes for compatibility problems, espe- 
cially when playing Hi-Band Beta tapes 
on earlier machines. 

An official at a competitor says that 
he views Hi-Band Beta as a new format. 
His viewpoint is that Sony has aban- 
doned the low-end Beta market and is 
hanging on in the high end, where prof- 
its are good. The VHS manufacturers 
claim that compatibility outweighs all 
other considerations. 
















































TI’s calculations differ 


To the editor: We greatly appreciate the 
comprehensive review of Texas Instru- 
ments Ine. [Hlectronics, Aug. 12, 1985, 
p. 22]. However, we would like to cor- 
rect several points made in the article. 

The article states that TI’s sales of 
calculators and learning aids has fallen 
from $666.5 million in 1983 to about $250 
million today. Such sales have not de- 
clined from 1983 levels; the total con- 
sumer products area in 1983 was larger 
than today, because it included home 
computer sales, from which TI withdrew 
in October 1983. 

The sidebar story ‘TI looks for a suc- 
cessor to the transistor” incorrectly sug- 
gests that the integrated circuit was 
“eo-invented” at TI. Jack Kilby, working 
by himself in a TI laboratory in 1958, 
conceived and implemented the first IC. 
Robert Noyce made independent contri- 
butions to the development of IC tech- 
nology, but Kilby and Noyce are not co- 
inventors. 

The sidebar on our presence in Japan 
makes an inaccurate reference to a “TI 
statement” regarding possible sales of 
operations. TI, like Jerry Junkins, is not 
going to comment on rumors regarding 
possible acquisitions or divestitures. 

Norman P. Neureiter 

Vice president, corporate staff 

Texas Instruments Inc. 

Dallas 
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AVAILABLE! 


1985-86 


Electronics 
Buyers’ Guide 





Order your copy today for 
the industry’s most often- 
used directory: 


@® |t’s three directories in one 

@® Includes more than 4,000 
product listings. (approx. 700 
pages] 

® Contains over 5,000 company 
listings (approx. 400 pages) 
including: 

® Company name, address 
and phone number. 

@ Name and title of contact 
for sales information. 

@ Number of engineers at 
plant and number of 
employees. 

@ Annual dollar sales volume. 

@ Local sales offices and 
manufacturers 
representatives. 

@ Local distributors. 

@ Instant referral to 
company’s advertisements. 

@ Offers FREE current catalog 

retrieval service (approx. 1300 

catalogs) 


Price: $40 UsA & Canada 


$50 elsewhere 
(add $30 for airmail) 


Send order with payment to: 
Regina Hera 
Electronics Buyers’ Guide 
1221 Avenue of the Americas yi 
New York, NY 10020 
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ELECTRONICS INDEX 


THIS WEEK 
LAST WEEK 
YEAR AGO 

1982 


U.S. GENERAL ECONOMIC INDICATORS 


July 1985 








as June 1985 July 1984 


U.S. ELECTRONICS INDUSTRY EMPLOYMENT 


A plunge of almost 2% in employment among U. S. elec- 
tronics companies resulted in a 0.3% drop in the Electronics 
Index. Rising unemployment has plagued the U. S. electron- 
ics industry for several months as the industry continues to 
struggle through slower sales growth. But July’s payroll cuts 
were particularly harsh compared with the 0.4% downturn in 
industry employment in June. 

With the exception of radio and TV equipment companies, 
which recorded a modest 0.3% gain in employment, each 
major electronics segment experienced lower payrolls in 
July. The most serious decline came in the troubled compo- 
nents area, where manufacturers let go yet another 2.8% of 
their work force. Employment in this sector is down over 
11% from July 1984. 
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NIViNY ae Belets, 


Employment in computer and office-equipment plants has 
been on the downswing since last November, but July saw 
manufacturers here post one of this segment’s sharpest 
drops, as employment fell more than 2%. Compared with a 
year ago, this industry has trimmed over 33,000 workers. 
The communications-equipment sector, by contrast, suffered 
a rather benign 0.3% slippage in employment. More drama- 
tic drops in employment will show up in coming months as 
the effects of AT&T Co.’s decision to lay off 24,000 workers 
are felt. 

With a firming in interest rates and a 0.4% increase in 
retail sales in July, the U.S. economy appears to be 
strengthening, leading to muted optimism for economic 
prospects for the remainder of the year. 
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Using DIPs for analog or digital switching? 


CTS DIPs are 
3 ways better 


& very competitively priced 

















1. Better Quality thats built- 
in, not just “inspected in’ Using 
Statistical Controlled Charting, 
CTS constantly monitors produc- 
tion processes and piece part tol- 
erances to make sure finished 
switches are up to specifications— 
all the time. 


2. Better Slide Actuation 
of CTS DIPs foils possibility of 
accidental deprogramming and 
provides immediate visual check 
of switch positions. CTS has made 
only slide detent switches for 9 
years. Now others are making 
them the CTS way. Its nice to be 
copied. 








3. Better Sealing of each 
CTS DIP Switch ends board wash- 
ing contamination in both aque- 
ous and chlorinated solvent 
processes. Epoxy sealant prevents 
contamination from bottom— 
easily removed heat sealed tape 
protects top of each switch. 


WRITE TODAY 
for catalog and full specifications 
on the complete CTS DIP Switch 
line. Contact CTS Corporation, 
500 Linne Road, Paso Robles, 
California 93446. 

Phone: (805) 238-0350. 


CIRCLE NO. 140 


CTS means Reliability 


CTS CORPORATION e ELKHART, INDIANA 





Series 198 Programmable 
shunt networks 

Phone: (805) 238-0350 
CIRCLE NO. 141 





PC Boards Complex double- 
sided and multilayer. 

Phone: (415) 964-5000 
CIRCLE NO. 142 


package. 
Phone: (317) 463-2565 
CIRCLE NO. 143 











attenuator in standard DIP 





What do you need in a DIP? 
CTS offers greater variety 
than ever before 





NEW side actuated switches, right angle 
switches and 4PDT circuitry. Plus low profile 
or extended actuator styles; SPST. SPDT. DPST 
DPDT or 4PST circuitry; MIL approved ver- 
sions; special markings, top/side: from 2 to 12 
switch sections. All very competitively priced 
with off-the-shelf availability from CTS Distrib- 
utors or early delivery from the factory. 





Series 770 New conformal 
coated SIP networks. Phone: 
(219) 589-8220 

CIRCLE NO. 144 
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Panasonic® metallized film capacitors < 
in a Class by themselves, with a reput 
tion for safety that extends around t 
world. That record is matched only by t 
Panasonic reputation for building qu: 
ity and reliability into every capacit 
it produces. 

Panasonic offers UL/CSA approv 
components for across-the-line, anten: 
coupling and line-bypass (ECQ-UH Serie: 

SEMKO/DEMKO/VDE approved cor 



































ia > ee ee ee ee, Ne __ ponents for Class X applications (ECQ-E 
| \ | | _ Series). 
SEMKO/DEMKO/VDE approved cor 
_ ponents for Class Y applications (EC 
___UF Series). 
_ UL/CSA approved components f 
- across-the-line. 
And SEMKO/DEMKO/NEMKO/FIMK 
_/ VDE/SEV approved components for Cla 
_/ X applications (ECQ-UN Series). 
/ — Equipment powered by switching 
linear power supplies are stabilized ar 
protected from EMI/RFI noise by tl 
Panasonic family of interference suppre: 
sors. Associated circuitry is thereby pri 
tected from temporary dislocation | 
permanent damage. 

Panasonic X-Y capacitors provide < 
operating temperature range from —40° 
to +85°C, capacitance tolerance of +20° 
(M), capacitance values from 0.001F - 
1.0uF and a dissipation factor of les 
than 1.0% at 25°C 1KHz. 

Write or call for more information c 
the capacitors that set new standards | 
reliability and quality. Panasonic Industri: 
Company, Electronic Components Divisio 
One Panasonic Way, Secaucus, N.. 
07094; (201) 348-5246. 
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